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4X4s: GOING 
HEAD-TO-HEAD 



SUPERCONDUCTIVITY 



$13,622 



Now you can afford to get 
away every weekend in a rough 
and rugged Jeep.Cherokee. Because 
Cherokee offers legendary Jeep 



toughness at a price you won't 
have to work weekends to afford. 

You'll get an impressive 2.5 
litre engine, four-wheel drive, and 



*MSRP excluding title, taxes, destination charges, and options shown. Price correct at time of placement. **See limited warranties, restrictions, and details 



Iways Wxked V\feekends? 




Chrysler's exclusive Owner's 
Choice Protection Plan.** 
To find out how you 
can get out of the office 



and into the great outdoors, 
call 1-800-JEEP-EAGLE. 

And who knows, one week- 
end you might even convince 



your father to get away with you. 

There's Only One Jeep!. 

A Division of the Chrysler Corporation , 



Thl 8 One 



It dealer. Jeep is a registered trademark of Chrysler Corporation. 





NZ3K-218-R7QN 



BY CUTTING YOUR BEARD 
BELOW THE SKIN, NORELCO RAISES 
THE STANDARDS OF SHAVING. 



It sounds incredible. 

But that's because it is. 
Norelco® can actually shave below 
skin level in complete comfort 

How is this possible? 



Razor combs 
quickly direct 
hair to the "Lift 
and Cut" system. 



Lifter notches 
into hair and 
lifts it up. 



Blade cuts 
lifted hair which 
drops back 
below skin level. 




With Norelco's patented 
"Lift and Cut" system, a precision 
lifter in front of the blade notches 
into the hair and lifts it up. After 

a blade cuts it, the hair shaft can ^^^^^^^^^^^^H M 
actually drop below skin level. HMMBBMilMBMBrV - 

The result is an incredibly close shave. And since 
the blades don't touch your face, 
you're also rewarded with a com- 
fortable shave. 

This comfort is made more 
exceptional with floating heads. 
They glide over your face, effort- 
lessly following every curve and contour. 

Put the Norelco razor to the test. And experience 
the highest standards of shaving for yourself. 




Moating heads move 
up and down to hug the 
contours of your face. 




©1992 Norelco Consumer Products Company. A Division of North American Philips Corporation. Stamford. CT 06904 
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Superconductivity 
goes to sea 

This summer witnessed the long- 
awaited maiden voyage of the 
Yamato 1, a prototype ship with a 
magnetohydrodynamic (MHD) 
propulsion system. It is the first of a 
new class of oceangoing ships and 
submarines that will be character- 
ized by speed — 100 knots, or 115 
mph — and stealth — since its super- 
conducting thrusters are silent. 



104 

High-tech harvest 

Fifty percent of the world's food crops are now lost to 
spoilage. Scientists in biotechnology companies and 
universities are now working to genetically engineer 
vegetables, fruits, and grains that not only stay 
fresh longer, but are "designed" to resist pests, 

viruses, and blights. 
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Special section: 
lech IV 

Television is virtually being reinvented. 
We tell you how signals will be engi- 
neered to eliminate ghosts; what digital 
technology will do to make home-viewing 
more like the movies; and why interac- 
tive technologies will make TV-watching 
a stimulating and sociable enterprise. 



4x4s: When the going gets tough 

On a snowy track in Raco, Mich., near the Canadian border, POPULAR 
SCIENCE put five sport-utility vehicles through their paces. The 
GMC Jimmy, Jeep Grand Cherokee, Chevrolet 
Suburban, Mitsubishi Montero, and Isuzu 
tJ f ^y^/t^"'^t y'^jj^ S^^ Trooper are tested on their own terms — re- 
liability, toughness, and convenience. 
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From The Editor 



Those ripe red beauties in the 
clutches of Associate Editor Robert 
Langreth are ordinary garden-va- 
riety Jersey beefsteaks. You still can't 
buy the genetically altered produce 
that Langreth reports on in this issue, 
though; Langreth couldn't even con- 
vince any of the scientists to cut through 
the red tape and ship him one for a 
taste test. Nevertheless, the Food and 
Drug Aclministration plans to expedite 
the arrival of bioengineered foods on 
supermarket shelves as early as next 
year — with no special labeling re- 
quired. So it won't be long before you 
can sample high-tech fruits and vegeta- 
bles engineered for a variety of benefits. 

Imagine produce that tastes better, 
resists pests and disease, and doesn't 
rot on the vine or during shipping. 
That promises to be only the begin- 
ning. The high art of genetic engineer- 
ing could eventually unlock new agri- 



issue. Want to know where the major 
candidates stand on the Endangered 
Species Act, the Clean Water Act, or 
their strategy of environmental pro- 
tection versus economic development? 
Check their answers in this exclusive 
guide before you cast your ballot. 



T; 




his issue also offers a couple of 
other seasonal favorites that are 
fast becoming traditions at Popu- 
lar Science. Our annual consumer 
electronics section, called Tech TV, is a 
three-pronged dispatch covering the 
latest developments in interactive 
systems, improved definition and 
wide-screen broadcasts and video, and 
ghost-cancellation technology. And for 
drivers who want the very best in 
winter-weather traction, we once 
again have gathered a crop of new 
sport-utility vehicles and put them 
through ice, snow, and highway-driv- 
ing tests. Our close-up 
report reveals the many 
different flavors of four- 
wheel driving. 



0 



Langreth and the juicy subjects of his High-Tech Harvest story. 



cultural sources of drugs, chemicals, 
and fuels. 

Not everyone is sure they want sci- 
entists mucking around with their 
fruits and vegetables, however. But 
"what many consumers probably don't 
realize," says Langreth, "is that farm- 
ers have been tampering with plant 
genes almost since the beginning of 
agriculture." 



B: 



, esides nature's bounty, fall rou- 
tinely brings forth a crop of 
politicians vying for your elec- 
tion-day vote. To help you get an envi- 
ronmental perspective on this year's 
presidential election and some key 
congressional races, the Times Mirror 
Magazines Conservation Council has 
put together a special report for this 



n our cover this 
month is artist 
Danilo Ducak's in- 
terpretation of the Yama- 
to 1, a Japanese ship 
with a revolutionary new 
electromagnetic propul- 
sion system. This silvery 
bullet-shaped vessel made 
only about six knots dur- 
ing its first sea trials in 
Kobe harbor, yet Far 
East Correspondent Den- 
nis Normile predicts that 
Yamato's maiden voyage may someday 
be as historically significant as the 
first sailing of Robert Fulton's steam- 
boat. With further development, Yam- 
ato's propellerless magnetohydrody- 
namic (MHD) propulsion system could 
have commercial ships cruising at 50 
knots and more. Prop-driven craft have 
speed limitations, but with the help of 
superconducting magnetic coils and 
advanced hull materials, MHD subs 
and ocean liners could be transporting 
passengers and cargo swiftly and 
silently in the next century. 
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Readers Talk Back 



Sorting out priorities 

While "Crisis in Education: Why 
Johnny Can't Do Science and Math" 
[Sept.] is filled with many 20/20 ob- 
servations, it manages to turn a blind 
eye to the biggest problem: Teachers, 
especially of math and science, 
increasingly are being 
pressed into coaching or 
supervising athletics. I 
saw an advertisement in 
a local paper placed by a 
high school seeking 
coaches for basketball, 
football, and track who 
could double as math, 
science, and English 
teachers. Johnny can't do 
science and math because our need to 
compete in the technological market 
is not as great as our need to compete 
on the football field. 

P. D. Allison, Cliff, N.M. 

Your article missed the main reason 
U.S. education is so lacking: the anti- 
intellectual mood in this country, 
which manifests itself in Dan Quayle's 
bashing of the "cultural elite." As a 
high school student, I can see that oth- 
er students feel it is not cool to think. 
No matter how much we reform our 
school system, unless we encourage 
rational thinking, the education of 
America's youth will not improve. Af- 
ter all, you can lead a horse to water, 
but you can't make him drink. 

David Snyder, Los Alamitos, Calif. 

Where's the plan? 

The crisis, as confirmed by the lack of 
substance from your interviewees, is 
that no one knows what the problem 
is. Money is being thrown at the situa- 
tion without a rational plan. The ex- 
perts don't understand how or why a 
student learns; you have to know this 
before you can be effective and efficient 
in instruction. 

Charles R. Granger 
Professor of Biology and Education 
University of Missouri, St. Louis 



What's the incentive? 

As long as there are more qualified 
candidates than jobs, there is little in- 
ducement for students to learn math 
and science. For example, I have 




earned a degree in physics and a mas- 
ter's in oceanography, processed scien- 
tific data on computers, programmed 
in four computer languages, and been 
certified in the NetWare computer-net- 
work system. The jobs I apply for usu- 
ally have 100 applicants. I have been 
computer job hunting for the past 
three years and now have 
an entry-level position in 
an auto-body shop. At 
least back in the '60s, we 
had the moon to shoot for. 

William E. Gilbert 
Corvallis, Ore. 



EDUCATION 



It's certainly no surprise 
that math and science are 
not popular. A rock star 
makes more money in a year than an 
engineer would ever earn in a life- 
time. Also, a rock star does not spend 
years and thousands of dollars work- 
ing hard to complete an education. 
Math and science teachers have even 
less incentive; they are paid much 
less and are required to obtain more 
schooling. 

Arthur R. Allan, Mercer Island, Wash. 

Beyond our backyard 

You should have looked abroad for 
some of the solutions to our education 
crisis. Our high school graduates rank 
poorly on an international scale, and 
we do not compete well technically in 
the world marketplace. And yet, you 
seem to assume that there is absolutely 
nothing for us to learn from our com- 
petitors and, in this case, our betters. 
Ervin Curtis, San Marcos, Calif. 

In almost every other country, the 
teacher is a symbol of respect; teachers 
are considered guardians of the future 
and receive a wage that reflects this 
position. At a time when we should be 
spending money on the teachers of 
America's children — America's fu- 
ture — many states, including Mon- 
tana, are cutting or considering cuts in 
financing for education. Shortsighted 
measures such as this have long been 
a problem in American business and 
education. When will we look past our 
collective noses to the future? 

E.C. McCrone, Bozeman, Mont. 



Address letters to Readers Talk Back. Popular Science. 2 
Park Ave., New York. N.Y. 10016. Of fax your letter to us at 
212-481-8062. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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The only CD changers that take 3 ads to explain. 



Order your music 
by catalog. 

If you believe an orderly CD library is 
the sign of an orderly mind, Pioneer* 
makes a full line of CD changers 
just for you. Pioneer invented 
the six-CD 
magazine 
to be as 
ingenious at 
storing CDs as it is at playing them. 

So you can catalog by artist, style — 
however you like — to make your CDs 
easy to find. Which is something you '11 
really appreciate with our extra-long- 
playing TM-2 Jukebox. Just plug in 
three magazines, and you can enjoy a 
phenomenal 18 hours of music. 

Meanwhile, the Pioneer PD-M90Ts 





new Digital Signal Processor can re- 
create the pristine acoustics of a church 
or the intimacy of a jazz club — choose 
any of six different environments. 

So now, whatever your mood, the 
music is made to order: 



Now available for 
moving and storage. 

Once you put together a combination 
of CDs you like, you never have to 
leave them behind. Because the same 
six-CD magazines that Pioneer 
changers play at home are compatible 
with all our car multi-play changers. 
In lact, all Pioneer CD changers are 





compatible, including those in our 
contemporary component systems. 

Besides, the Pioneer six-CD 
magazine makes a handy, protective 
carrying case to take six hours of music 
with you wherever you go. 

Which means, 
no matter how 
much you 
have to move 
around in a 
day, or how many times the scene 
changes, at least you can count on one 
thing. The music will be great. 




CO 
SYNCHRO 



The Pioneer synchronized 
dubbing team. 

There's more than one way to listen to 
music. And only Pioneer has multi- 
play changers for both CDs and 
cassettes. 

For example, 
just press the CD 
Synchro button, 
and the Pioneer PD-M901 six-CD 
changer automatically works in 
concert with our CT-WM70R six- 
cassette changer. A remarkable feat of 
coordination that lets you dub six CDs 
onto six cassettes, parts of CDs onto 
parts of cassettes, or any variation in 
between. Whichever variation you 
choose, our exclusive Automatic 




Digital Level Controller eliminates 
jumps or drops in volume for a 
consistent sound from CD to CD. 

For more information, call 
1-800-PIONEER. Because it would 
take a lot more than three ads to 
explain everything Pioneer changers 
can do for you. 



CD PIONEER® II CD PIONEER II CD PIONEER 



The Art of Entertainment 



The Art of Entertainment 



The Art of Entertainment 
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5 NEW 



VIERO AND JUDITH ANNE YEAPLE 



CD-ROM 

TO GO 

Sony's portable Multimedia CD-ROM 
Player includes a CD-ROM XA drive, 
1 6-bit PC-compatible microprocessor 
with an MS-DOS operating system in 
ROM, black-and-white liquid-crystal 
display, and keyboard. The diminu- 
tive unit is seven inches wide, two 
inches high, and six inches deep and 
also ploys audio compact discs. It 
should be available this f 
for less than $1,000. 



Water cruiser 



Yamaha's 1 6-foot-long fiberglass Power Fin resembles on outrigger canoe. Pushing 
and pulling on the sweep oar and moving your feet as if you were pedaling a bi- 
cycle moves the prototype craft forward. The production boat will cost between 
$1,000 and $1,500. A two-person version could be available next year. Yamaha 
Motor Corp., 6555 Kotello Ave., Cypress CA 90630. 



"Green" machine 




Powered by a 24-volt lead-acid battery, Ryobi's mulching mower can cut 
up to a half-acre lawn on one chorge; the battery recharges in 1 6 hours. 
A unique 1 8-inch blode forces clippings between blades of grass down 
to the soil. After the lawn has been cut, the mower handle can be 
folded downward and the entire unit placed on end to save 
space. Called The Mulchinator, it should be available 
in early 1993 for about $400. 



Emissions 
controlled 

BMW has developed a fully controlled 
catalytic converter to clean up motor- 
cycle exhaust. The device contains a 
compact metal-base monolith coated 
with precious metals that reduce hy- 
drocarbons, carbon monoxide, and 
oxides of nitrogen, while an oxygen 
sensor triggers fuel-air mixture adjust- 
ments. BMW's Kl 1 00LT luxury tour- 
ing bike is the first to hit American 
roods with a catalytic converter. 





KEY PAD 




High-rise recycling 

To make recycling convenient for apartment dwellers, the NuReTec 3000 Recycling 
System converts trash chutes into a material-separating system. A key pad by each 
chute door enables residents to direct up to seven different materials to the correct 
bin. Nu-Recycling Technology, 31 W. Downer Place, Aurora IL 60506. 



Tiny 
track ball 

The Z-Nix Microsoft-compatible track 
ball clips onto laptop computers 
and features a swiveling, two-button 
control to accommodate both left- 
and right-handed users. The $99 
SuperTrak is a less expensive 
alternative to other similar 
designs. Z-Nix Co., 211 Erie 
St., Pomona CA 91 768. 




Sweet-spot 
detector 

The Check Go sweet-spot finder lo- 
cates the sweet-spot, or spin axis, of 
a golf boll. Golfers are then able to 
mark the spot and line up the ball on 
the tee so it rotates in the desired di- 
rection, reducing the chances of 
hooking or slicing. Price: $25. 
Technasonic Electronics, 3700 W. 
Morae, Uncolnwood IL 60645. 



Sport-tracker 



Select teams from the menu or enter their code names into The Sporting News 
SporTrax hand-held data receiver and access its database for game scores, statis- 
tics, and news. Updated 24 hours a day, information is transmitted via satellite 
and EM sideband. Price: About $500, plus a database fee of $60 per month. The 
Sporting News Publishing Co., 1 21 2 N. Undbergh Blvd., St. Louis M0 631 32. 





Office luxury hits the road 

The Columbus luxury MPV is nearly 20 feet long and more than seven feet wide, seating a total of six passengers in three rows; 
the middle-row seats swivel to create a conference area at the rear. The prototype is powered by o mkknounted BMW fivditer VI 2 
that develops 300 hp and has four-wheel drive and four-wheel steering. Italdesign S.r.l., Via A. Grandi 11,1 0024 Moncalieri, Italy. 
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Philips Presents The Imagination Machine 

There are a lot of CD players that deliver great sound. But only one that 
transforms yourtelevision from something you look at and listen to into something 
you actually experience. 

It's called the Imagination Machine™ It comes from Philips, the inventors of CD 
technology. And it's the world's first CD - Interactive Player 



You Can Hold Some Of The World's 



Experiences In The Palm Of Your Hand 



As a CD audio player the Philips Imagination Machine delivers stunning 
musical reproduction. 

And, when the simple connection is made to yourtelevision, the door 
is opened to the exciting world of entertainment and education. 



Ima 



agination 




In the same way that compact discs capture music, the 
wide variety of CD- Interactive titles have captured some of the 
world's truly amazing experiences and put them on standard 
5-inch discs called CD-I's. 

Major publishers already involved in the 
production of CD-I titles include: Time-Life, The 
Smithsonian Institution, ABC Sports Presents and Mercury Records. And, with the 
new Photo CD technology available through selected retailers offering KODALUX 
Processing Services, you can create your own CD family photo albums. 

To see and hear CD-Interactive in action, call 1-800-532-6363 to arrange for 
a demonstration near you. Just five minutes with the Imagination Machine and you'll 
discover it's more than a CD player It's an experience! 



-sir B*-' 
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Tee off in a televised golf tournament Compose a minuet with Mozart Let your kids explore 
Richard Scarry's Neighborhood. Take your family on a private tour of the Smithsonian. And much more. 
The Imagination Machine and a wide variety of CD-I titles lets you do it all from your living room. 



Another First From Philips 




Plug 'n' polish 

The Woxmaster 912 waxer/polisher's 21 -foot cord plugs into your car's cigarette 
lighter. The motion produced by the unit's 1 2-volt motor mimics hand waxing 
without scratching the paint. Price: $60. The Chamberlain Group, 845 Larch Ave., 
Eimhurst IL60126. 



ELECTRICAL 
IMPULSE PATCHES 



IMPLANTED PULSE 
GENERATOR 




SENSING LEADS 



Three-stage pacemaker 

The PCD (pacer-cardioverter-defibrillator) varies the intensity of the electrical im- 
pulse administered to a patient's heart, based on the severity of the abnormal 
beat. Developed by Medtronic of Minneapolis, the experimental device was 
tapped for opproval by a panel to the U.S. Food and Drug Administration. 
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Performance coupe 

Italian carmaker IsoRivolta is planning to introduce a new Formula One-style coupe 
next year, following a fwodecade hiatus from the market. The 1 993 two-passen- 
ger Grifo will be powered by a 5.7-liter, 435-hp V8, reaching a top speed of 1 86 
mph and accelerating from 0 to 60 mph in 4.3 seconds. Price: $225,000. 




Phone light 



The Telite-ll telephone light automatically illuminates when the phone rings or the 
receiver is lifted and turns itself off 30 seconds offer you hang up. The unit plugs 
into a phone with the included cable and features a battery backup. Price: $40. 
Effective Solutions, Box 29024, Dallas TX 75229-0024. 




CD storage for cars 

This CD rock has six drawers that support the discs on their edges to prevent 
scratching. The racks are custom-fit for spare console space in most popular 
European cars. The latest version (above) is for the Volkswagen Golf. Artur Fischer 
GmbH, Weinhalde 14-18, Box 52, 7244 Tumlingen/Waldochtal, Germany. 
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Black Velvet'. Smooth. Premium. Imported. 




Black Velvet* Blended Canadian Whisky, 40% All. By Vol. (80 Proof) © 1992, Heublein, Ini., Hartford, CT. 
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Fiat 



When space is limited, the ELT320 
terminal takes up one-tenth the 
space of compatible VT320 termi- 
nals. The 4.5-pound unit features an 
electroluminescent flat display, six lo- 
cal memory pages, local editing, and 
communication speeds up to 38,400 
bps. Price: $1,425 for ten panels. 
Planar Systems, 1400 N.W. 
Compton Dr., Beoverton OR 97006. 




Rescue reminder 

The electronic voice in the CPR Prompt Rescue Aid guides trained persons through 
the proper sequences of cardiopulmonary resuscitation ot a time when panic may 
interfere with their memory. The $300 device was designed for office use. CPR 
Prompt Corp., 60 Brookdale Dr., Springfield MA 01104. 




Quick-change tool set 

The nickekadmium-battery-equipped Power Handle drives four different appli- 
ances: a vacuum, reversible screwdriver, flashlight, and blower. The screwdriver 
has flat and Phillips bits, and the vacuum has four attachments. Price: less than 
$100. focus Marketing Group, 5305 Highpointe Dr., Bloomington MN 55437. 




Pronto prints 



Samsung's CP6000 color video printer makes 5.5- by-3.9-inch prints of video 
images in just 45 seconds, compored with similar printers that take longer than a 
minute. The unit prints images from televisions, camcorders, VCRs, and 
laser-disc players. Price: approximately $1,100. 
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1992 Rayovac Corporation 





When the space shuttle Endeavour climbed into the beckoning sky. it carried aloft the ultimate in state- 
of-the-art technology— including a specially -designed Rayovac battery. 
Our advanced engineering made us a natural choice for the mission. That same 
high technology is yours in all Rayovac batteries. It's there every time you turn on your 
personal stereo or your kids send a remote control fire truck 

careening across the carpet on an emergency call. f H**^«Jb^K K /^i^Cl-J -— 

Rayovac turns in one of the best performances on 
earth or off it. 



nanjmc 

When Performance Really Counts. 





WHATS NEW 




Safety slide 

The Skyscape chute was designed 
for fast evacuations of North Sea oil 
rigs. Inside the tube of netting, a se- 
ries of slides forms o zigzag path to 
help control o person's rate of de- 
scent. Made by Selanfic Industries 
of Selje, Norway, the chute has a 
25-man rubber raft ot its base that 
inflates when it hits the water. 




These swiveling handlebars shrink the 
width of a bicycle for easier storage or 
transport. The retrofit stem separates 
the handlebar clamp from the ex- 
pander tube; turning a lever rotates 
the bars. Available in Switzerland for 
about $35. We-Ro, Giessereiweg 2, 
5703 Seon, Switzerland. 




Tool-tot i ng knapsack 

More than 1 00 hand tools slip into this multilayer backpack with padded shoulder 
straps. Designed for technicians, mechanics, and marine engineers, the $90 
rugged-nylon Tool Pak has six fold-out panels and two external pouches. A set of 
handles lets users carry the backpack, when unzipped, like a tote bag. Paktek 
Inc., 7307 82 St. Ct. S.W., Tacoma WA 98498. 
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Muscle jet 



The most powerful engine ever built for commercial oviation is the Pratt & 
Whitney PW4084. Designed for the new Boeing 777, the PW4084 is scheduled 
to begin service in 1 995. Its 1 1 2-inch-diameter front fan is capable of producing 
90,000 pounds of thrust — enough to power two Boeing 737 aircraft. In com- 
parison, engines in service today produce no more than 62,000 pounds of thrust. 
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Several years a§), 

we set out to 
build an entirely 

different kind 
of luxury car. The 

objective was to 

create a drivers 
sedan tha t could 
1 compete on every 

levdwith some 

of the fi nest 
automobiles ever 

assembled— at 
a price point that 

has never been 

achieved before. 
That was the goal. 

This is the result. 



I 



Introducing the Nissan Altima. 
The affordable luxury sedan. 




If you told someone 


cars— youd probably 


of an engineering mas- 


feasible price tag. 


and engine noise. 


to make a car that had 


be escorted out of the 


terpiece. Every last de- 


The thrust of the 


Its highly advanced 


more merging power 


room by men in little 


tail of the car has been 


car comes from a 150- 


suspension consists 


than a Mercedes 190E 


white suits. 


closely scrutinized, 


horsepower, DOHC, 


of MacPherson struts 


2.3, the agility to out- 


But that is precisely 


refined and re-refined 


16-valve engine that 


with optimized anti- 


slalom a Lexus ES 300, 


what the ingenious en- 


over a four-year period. 


rests on liquid-filled 


dive/anti-lift geometry 


and the stoppingpower 


gineers at Nissan have 


And as a result, the 


engine mounts. These 


in the front and mul- 


to out-brake a BMW 


just accomplished. 


Altima is unlike any auto- 


mounts act as "shock 


tiple links in the rear 


325i*- for about half 


The new Nissan 


mobile ever to come 


absorbers— significant- 


that further improve 


the price of any of these 


Altima~ is nothing short 


with an economically 


ly reducing vibration 


driver control. In 



Nissan Motor OrrptmUiim in U.S.A. Smart people always read the fine print. And they always wear their seat bells. *Based on independent tests conducted by AMC1. 1993 
Nissan Altima XE or SE versus 1992 competitive vehicles. Merging power based on time and distance required to accelerate from 20 - 55 mph. Slalom comparison based on 




luxury, a variety of trim 
levels are available so 
you can choose from 
such amenities as a 
custom six-speaker CD 
system, an automatic 
cabin temperature con- 
trol system, sunroof, 




and an optional leather 
trim interior— to name 
just a few. 

Call us at 1-800- 
NISSAN3,and we'll 
gladly tell you more 
about the new Altima. 
Or visit your nearest 
Nissan Dealer where 
four years of rigorous 
work can be summed 



addition, the front 


smooth and quiet. In 


all the luxury and com- 


and door locks** have 


up in one simple ten 


and rear suspensions 


fact, at 55 mph, the 


fort that the outside 


been precisely placed 


minute test-drive. 


have been"soft mount- 


Nissan AUima SE's 


suggests. Contoured, 


in the armrest for easy 




ed" to anti-vibration 


cabin is actually qui- 


reclining seats have 


access. And over forty 


The new Nissan 


subframes. 


eter than the cabin 


been meticulously tai- 


standard safety fea- 


Altima 


To translate, this 


of a BMW 325iora 


lored to fit your form. 


tures have been incor- 


Starting at $13,00CF* 


technology makes the 


Mercedes 190E 2.3* 


Large, easy-to-read 


porated, including a 












Altima incredibly pow- 


Speaking of the 


analog gauges adorn 


drivers side air bag, 


erful and agile. Not to 


cabin, the inside of the 


the dash. Buttons for 


for your protection. 


Its time to expect 


mention remarkably 


Altima is graced with 


the power windows 


If youd like more 


more from a car.~ 



course completion time. Braking based on stopping distance from 50-0 mph on a wet road surface. Interior quietness based on decibel level. "Standard except on XE models. 
***M. S. R. P. for Altima XE excluding taxes, title, license, destination charges, locally required equipment and options. XE model shown with optional alloy wheels. 
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Finally proof 
in advertising. 




Car companies make lots 
of claims about their cars. 
"It's faster." "It's bigger." 
"It's sexier." At Nissan, we 
don't just make claims about 
the Nissan Altima"- we offer 
proof. The proof is free. 
Call 1-800-NISSAN-3, to 
receive the Luxury Sedan 
Road Report. It contains the 
surprising results of an 
independent study which 
shows the Altima going 
head-to-head in emergency 
and performance road tests 
against cars like the BMW 
325i, the Acura Legend L 
sedan, and the Mercedes- 
Benz 190E 2.3. Think of it as 
the study that demonstrates 
that luxury and affordability 
are not mutually exclusive. 
For your free Luxury Sedan 
Road Report call: 

1-800-NISSAN-3 

ext. 327 



The New Nissan 

Altima 



NISSAN 



It's time to expect more 
from a car" 
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Same game, new frame 



The circular Centre Chess follows almost the same format as the traditional game, 
except for two green "passing zone" wedges and red "no man's zones." As a re- 
sult, the rook moves in an arc and the bishop in an S-shaped path. Price: $25. 
Amerigomes International, 1 5 Barlow Ave., Glen Cove NY 1 1 542. 




Colorful 



DYEWitness sprays a green, foam- 
ing dye that obscures vision and 
leaves a stain on the skin that lasts 
for days — a potential aid in identi- 
fying a criminal. The $20 device 
shoots the nontoxic liquid up to sev- 
en feet away. KLR Enterprises, 
8190BeechmontAve., Suite 309, 
Cincinnati OH 45255. 





Compact sports coupe 

Based on the 3-series coupe, the new BMW M3 has a six-cylinder engine that devel- 
ops o maximum torque output of 236 pound-feet at 3,600 rpm. Currently sched- 
uled for launch in Germany, the car is being evaluated for the American market. 



Cleaner cans 



This six-pock beverage carrier snaps over the top of each con, blocking dirt from 
the drinking lip. Made of recyclable polyethylene terethphalote plastic (PET), the 
rigid, one-piece Clean-Top carrier replaces the flexible rings that can entangle 
wildlife. Formo-Pock, 2380 N. Wilcox Rd., Stockton CA 9521 5. 




Router rosettes 

Sears' Craftsman Rosette Maker attaches to most router tables to make authentic 
architectural corner blocks, checker pieces, wheels, or drink coasters. Using blanks 
up to six square inches, the $40 device carves rings from zero to three inches in 
diameter and as deep as 1 ? inch. It should be available early next year. 
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Compute on command 

Voice Master Key 3.1 software instantly equips your PC with voice recognition ca- 
pabilities. The system learns up to 1,000 common commands such as "print this 
to laser." The package, including a sound card, speakers, microphone headset, 
and 3.1 software, costs $200. Covox, 675 Conger St., Eugene OR 97402. 



POPULAR SCIENCE 



NOVEMBER 1 992 • 17 

Copyrighted material 





WHATS NEW 

Aero- 



The Aerocoupe Body Shell Kit is de- 
signed to top man-powered or light 
electric vehicles. The 1 OO-incHong 
plastic shell includes a removable 
acrylic canopy with two halves: the 
front windshield and rear hatch cov- 
er. The shell weighs less than 25 
pounds and can be modified to fit 
different chassis layouts. Price: 
$695. Blue Sky Design, Box 201 4, 
Thousand Oaks CA 9 1358. 



Tiny touch-screen 

The UnMouse, a pointing device sold to notebook computer manufacturers for use 
in their machines, replaces a mouse or track ball. Pressing the 2-by-3-inch touch- 
sensitive gloss tablet moves the cursor; topping the glass selects an item. 
MicroTouch Systems, 55 Jonspin Rd., Wilmington MA 01 887. 



Security 
screens 

A window screen with on electrically 
conductive polymer pattern is actu- 
ally a security sensing device. 
The Alarm Screen plugs into o 
security system and triggers the 
alarm when it's tampered with. The 
screen will be available next year for 
about $50. Alarm Screens, Box A, 
Trexlertown PA 18087. 





3-IN-l WEIGHTS 



Because the weights inside these hond-held exercise bars ore unevenly distribut- 
ed, changing your grip from the heavy end to the middle area or light end increas- 
es the load of the weights for a more strenuous workout. The Swing Weights cost 
$22 a pair. WRS SportsMed, Box 21 207, Woco TX 76702. 



KlD-FOIUNG 



The Cricket Electronic disposable lighter has a two- 
part child-resistant mechanism: Users push in a 
smoll tab, then press down the piezoelectric igni- 
tion lever. The lighter automatically resets itself; 
for additional safety, the flame height is fixed at 
less than two inches. Price: about $1 . 
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Impossible binoculars 

Hold a pair of 20-power binoculars and focus clearly? Impossible. At that magnifi- 
cation, hand tremor fuzzes the image. Yet the Carl Zeiss 20x60 S binoculars can 
be used without the jitters. The secret: an optomechanical system that enables 
the optical components to sway in synch with hand motions. Price: $4,725. 
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FINALLY, AN INNOVATION IN 
AUDIOTAPE TECHNOLOGY THAT CAN BE SEEN. 




Starting this fall, Maxell audiotapes 
will appear in packaging designed to revo- 
lutionize audiotape selection. While you 
probably know that the different bias levels 
in today's audiotapes are meant for different 
recording requirements, you may not be 
sure which one to choose for each taping 
need. To simplify the selection, we created 
a coding system as easy as 1-2-3. 

Tape with a blue dot denotes the first 
category of bias level: "Normal!' It's great 
for general taping purposes. Like music off 
portable audio equipment or clear FM 
broadcasts. Even a spoken lecture. 

| A red square stands for the second and 
most popular category of our tapes: "High" 
bias. It includes XLII and XLII-S, which has 
Black Magnetite, and is the perfect choice 
for capturing the high energy music of CDs. 
^ The purple triangle symbolizes the 
third and final category of bias level: "Metal!' 
It's excellent for recording powerful, full- 
spectrum digital source music, live or stu- 
dio. Before buying one make sure your tape 
deck has a "Metal/Type IV" setting. 

When you make audiotapes with the 
sound clarity of Maxell, there's no sense in 
covering them with packaging that's unclear. 




maxell 

TAKE YOUR MUSIC 
TO THE MAX. 



C 1992 Maxtll Corpymnov 0/ Amrnca 

Copyrighted material 




Runs 

on THE SUN 



Twenty 6frwatt solar-cell modules atop the 
MOG canol boot produce enough electricity to charge 
1 6 lead-acid batteries, powering the yacht for up to ten hours at 
a time. The 3Woot-long craft was designed for intercoastal waterways and 
reaches speeds of three to five knots (approximotely 3 to 6 mph). MOG Canal 
Boats, 5413 Hounds Ear Place, Raleigh NC 27606. 




Laser- 
guided saw 

To prevent misaligned cuts, Porter- 
Coble's model 7700 ten-inch miter 
sow incorporates a bright laser 
line that indicates where the cut 
will be. The saw handles 2x6 
boards cut at 90 degrees and 4x4s 
at 45 degrees. Price: $634. Porter- 
Cable, 4825 Highway 45 N. ( 
Jackson TN 38302. 
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Combo 
workout 

NordicTrack's Aerobic Cross-Trainer combines 
three of the most popular exercise ma- 
chines in one: a 
cross-country skier, 
stair-stepper, and 
treadmill. The stair-stepper 
folds out to face you when you're on 
the treadmill. Up to three user profiles 
can be programmed into the Personal 
Performance Monitor, which records 
weight, sex, age, and leg-resistance set- 
tings and then tracks pulse, speed, time, 
distance, ond calories burned during a 
workout. Price: $1,1 99. 



UnNatural Selection: An Experiment 
in Genetic Warfare challenges you to 
create artificial life. Study the planet 
you are invading and then decide 
what characteristics would be most 
beneficial in your army of artificial 
beasts. In your laboratory you breed 
and train various creatures for the ul- 
timate battle. Price: $70. Buena 
Vista Software, 500 S. Buena Vista 
St., Burbank CA 91 521 . 





Dual-mode 

car PHONE 

Available in the 1993 Lexus LS400 
sedan and SC300/400 sport 
coupes, the Portable-Plus three-watt 
cellular phone unlocks from its cen- 
ter console cradle/charger for use as 
a 0.6-watt portable flip-phone. The 
unit has digital noise reduction for in- 
car use, speed-dials up to 101 num- 
bers, is voice-activated, ond can be 
trained to recognize two voices. 
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PANASONIC INTRODUCES 
GAOO SUPERFLAT SYSTEM TELEVISION. 
TO APPRECIATE IT, YOU MUST 
EXPERIENCE IT FOR YOURSELF 



■ anasonic GAOO" SuperFlat " 
System Television. Not Just A 
New Television, A Whole New 
Television Technology. 

Your sense of vision and hearing 
seem to have been enhanced. 
You're experiencing the Panasonic 
GAOO SuperFlat System Television. 

GAOO means advanced televi- 
sion tech- q ^ p Q - 
nology. superflat system" 
Artificial intelligence circuitry. Our 
flattest screen. High-con- 
trast black glass. It 
all combines to 
produce an 
image with 
intense, 
powerful 
color. And it's 
capable of 
generating a 
picture with over 
700 lines of 
resolution* But 
mere words 
can't describe the 
Panasonic GAOO 
SuperFlat System's 
picture. 

You must hear 
this new Panasonic 
GAOO SuperFlat 
System Television. 
Its audio specs 
might impress you. 
But they can't com- 
pare to hearing 
its Active Dome 
Speaker System. It 
creates incredible 
stereo sound that seems to emanate 
from the screen. 

The Panasonic GAOO SuperFlat 
System. To appreciate it, you must 
experience it for yourself. ■ 

•Depending on source 



Panasonic* 

just slightly ahead of our time.* 
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Remote- 
control 



Built-in volume control buttons in the 
triangular base of the Beocom 
1 500 phone enable the user to 
mute audio or video equipment that 
might otherwise interfere with the 
conversation. The $200 telephone 
is compatible with Bang & Olufsen 
products and has a ten-number 
memory. Bang & Olufsen of 
America, 1 1 50 Feehanville Dr., 
Mount Prospect IL 60056. 




Paper wonder 



With a 28-foot wingspan, this craft — built by high-school students from 
Hampton, Va. — broke the record for largest paper glider. The plane was launched 
from a ten-foot platform and traveled 1 06 feet; moments later, with the 
wingspan extended by 2.5 feet, this version flew almost 1 1 5 feet. The project 
was sponsored by the American Institute of Aeronautics and Astronautics. 




SCULPTURE 

The 2 1 -inch-high Water Panel II 
aquatic sculpture features shimmer- 
ing bubbles that continuously funnel 
through 1 2 vertical chambers. Tri- 
color neon-hued strips slide into the 
base to create a rainbow of effects 
when illuminated by a fluorescent 
light hidden in the base of the unit. 
Price: $1 50. Midwest Tropical, 
3700 W. Morse Ave., Uncolnwood 
IL 60645. 
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Lengthened sedan 

The Volkswagen Vento, replacing the Jetto, is 1 72.5 inches long — 2.5 inches 
longer and neariy an inch wider than the old sedan. It boasts a 1 9-cubic-foot trunk 
and expanded luggage space by lowering the 2:1 -split reor seat. A six-engine line- 
up is topped by the 2.8-liter VR6, a narrow V6 delivering 1 74 hp. The Vento of- 
fers air bags for the driver and front passenger. 



Linking events in time 



The imposing Chronologium Academicus is o compendium of history organized in rows and columns. The subject-based 
columns list major events from 50,000 B.C. to the present, and each row represents the same period in history. The 54-by-77- 

inch laminated poster costs $89. Ionian Editions, 70 Cross St., Hanson MA 02341 . 
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The Minivan Company. 



One automotive company 
has earned that title. 

The company that in 1984 
invented the minivan. 

The company responsible for such 
technological innovations 
as the first minivan airbag 
and the first built-in child seat. 

The company that has sold 
more minivans than all other 
companies combined. 

The Minivan Company. 
It has a more formal name: 

The Chrysler Corporation. 




Ask any of the three 
helped make Chrysler 





Ask the woman 
who baby-sits in one. 



Ask the famify 
in a Hond; 




Ask the engineer who hadn't 
owned an American car 
in over ten years. 




Ask the mage 
one to the 



er 



Dodge Caravan and Plymouth Voyag 
were this country's first minivans. 

Ten years later, they're still America's first 
choice. And no one else even comes close. 

The McDonough clan can tell you why. 
They own six Chrysler minivans. 



With our minivan airbag, rear shoulder 
belts and our anti-lock brakes/ America has 
chosen us for the safest of reasons. 

Ask the Cartwrights, who ran right into a 
concrete abutment. And walked away with 
only a few bumps and bruises. 
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million owners who've 
Hie Minivan Company. 




vho used to be 
ommercial. 
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ine that took 
\rctic Circle. 




Ask the family 
that owns six. 




Ask the family who survived 
a collision in one. 



Thanks to Town & Country, Chrysler 
minivans have been selected for the most 
luxurious of reasons, as well. 

Just ask David Tarnosky. His '92 Town & 
Country is the first American vehicle he's 
owned since 1979. 



And our choice of lengths, seating options 
and built-in child seats* have made us a natural 
for growing families everywhere. 

Three million owners can tell you why. 

Call 1-800-876-MINIVAN and tell us your story. 

Maybe we'll use it, too. 

To buy or lease, see your Dodge or Chrysler-Plymouth Dealer. 



The Minivan Com 

1984 Chrysler introduces the minivan. 1985 Selected as 
one of the "Ten Best Cars" in America by Car and Driver. 
1987 V-6 power and a long wheel base model. Automobile 
Magazine "All-Star." 1988 1,000,000th Chrysler minivan i 
sold. Automobile Magazine "AU-Staf' and a Family Circle 
"Family Car of the Year." 1989 Automobile Magazine 
"All-Star" and Motor Trend "Ten Best." 1990 2,000,000th 
Chrysler minivan sold. Town & Country, the first luxury j 
minivan. Automobile Magazine "All-Star" and Motor Trend \ 
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pany : A History. 

"Ten Best." 1991 The second generation of America's best 
selling minivan debuts. Chrysler offers anti-lock brakes, 
all-wheel drive and quad seating. And introduces the first 
minivan driver's airbag. + Automobile Magazine "All-Star" and 
Motor Trend "Ten Best." 1992 3,000,000th Chrysler minivan 
sold. The built-in child seat, Motor Trend "Ten Best" and a 
Prevention Magazine "Safe Car of the Year." 1993 Ten model 
years and still number one. With the highest owner _jg? 
loyalty rating of any minivan on the road* 




See limited warranties at dealer, OKir, T<, 
exclusions and restrictions apply. 

*Ask about available V-6. built-in child seat, 
anti-lock brakes, all-wheel drive and quad 
seating. Our standard driver s minivan airbag 
provides added safety when seat belt is worn. 
So buckle up for safety. * 1991 Minivan Owner 
Lovaltv Studv. R.L. Polk & Co.. July 1992. 
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Dodge CHRYSLER 
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Call 1-800-876-MINIVAN for more information. 



W ID HAVE TO GO Let s face 11 on most daYS ' 1 m luckY 

Qfl VCARC UflTUflllT t0 go three holes without missin ^ 
iHyriniifT a put So when 1 say 30 yea s 

MISSING A PUTT I haven 't gone off the deep end 

"I'm just making a point about the unbelievably high quality 
standards that Motorola Cellular sets for itself. 

"The fact is, they're among the highest in the world. 

"And since Motorola cellular phones are made so well it 
should come as no surprise that they're the world's best sellers, de- 
livering the kind of customer satisfaction nobody else can match. 

"Motorola. It's an American com- 
pany setting standards of quality 
the whole world can shoot for. 

"Something that gets a 
big thumbs up from me" 



TO HIT THE 
QUALITY STANDARDS 
MOTOROLA SETS FOR ITS 
CELLULAR PHONES." 




M) MOTOROLA 

Cellular Telephones 



8 and Motorola are trademarks of Motorola. Inc., © 1992 Motorola. Inc. 1-800-331-6456 



Technology that can take it 
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Science Newsf ront 

Edited by DAWN STOVER 




These satellite images show a portion of Mount Hood National Forest in Oregon (left) and an area north of Manaus in Brazil's Amazon Basin (right). In both 
images, ancient forest areas are dark red. Areas of regenerating forest are lighter red, and recently deforested areas ore blue-green. 



Twin peeks 

While U.S. environmentalists and gov- 
ernment agencies lobby against the de- 
struction of tropical rain forests, devel- 
oping countries are urging the United 
States to take a look at its own back- 
yard — the Pacific Northwest. The view 
from 437 miles up is not pretty. 

Satellite images processed by scien- 
tists at NASA's Goddard Space Flight 
Center, using data collected by the 
Landsat-5 Thematic Mapper, show a 
pattern of clear-cutting in the North- 
west that appears far worse than de- 
forestation in the Amazon Basin. At 
least 85 percent of the Northwest's pri- 
mary forests have been logged, while 
only 11 percent of Brazil's Amazonian 
rain forests are gone. 

The images above show two areas of 
similar size — one in Mount Hood Na- 
tional Forest in Oregon, and the other 
in an area north of Manaus in the 
Brazilian state Amazonas. The com- 
puter-enhanced images measure the 
amount of light reflecting from the 
ground: Areas of ancient forest are 
dark red; areas of regenerating forest 



are lighter red; and areas that have re- 
cently been deforested are blue-green. 

Forest Service officials point out 
that U.S. national forests are replant- 
ed after logging, whereas Brazilian 
forests are typically burned to make 
way for farms and ranches. According 
to the Forest Service, many of the 
blue-green areas in the Oregon image 
contain trees that are a few years old. 
"Almost every one of those areas that 
appear to be clear-cuts have been re- 
planted," says Roger E. Crystal, the 
Forest Service's head of surveying and 
mapping for Oregon and Washington. 

Environmentalists argue that re- 
planted areas are "tree farms" that 
harbor fewer wildlife species than vir- 
gin forests and are less resistant to 
erosion, insect infestations, and fire. 

The checkerboard pattern is a result 
of Forest Service rules restricting 
clear-cuts to 60 acres. "The remaining 
primary forest is highly fragmented," 
says Brent Holben, a physical scientist 
at Goddard. 'That may be detrimental 
to plant and animal species diversity." 

The two lines running through the 
Brazilian forest are a power line and a 



road. In the Oregon image, the hori- 
zontal line is a power line, and the ver- 
tical line marks the boundary of the 
national forest. Just west of the point 
where the boundary line makes a 
sharp turn is Timothy Lake, which is 
about two miles wide. The Pacific 
Crest National Scenic Trail passes 
along the east side of the lake. 

Gone ffishin' 

At first it doesn't sound like a great 
idea: fishing line and nets that degrade 
in water. But according to the EPA, 
U.S. fishermen discard 136,000 tons of 
netting at sea every year. And recre- 
ational fishermen may lose or improp- 
erly dispose of 20 percent of the fishing 
line they use. These products pose a se- 
rious threat to fish and wildlife and can 
become entangled in boat propellers. 

To solve these problems, researchers 
at Pennsylvania State University have 
engineered a new material, called 
Earth Guard, that degrades in water. 
Bernard Gordon III, an associate pro- 
fessor of polymer science, created the 
new polymer by adding weak links of 
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suture material into a long, sturdy 
chemical chain of polyethylene tereph- 
thalate, a plastic used in everything 
from fishing line to soda bottles. 

Earth Guard's rate of degradation 
can be controlled by varying the per- 
centage of the weaker component, so 
that a finished product might degrade 
in a month or in a year, at higher or 
lower temperatures, as needed. 

The new polymer may eventually be 
used in disposable diapers, surgical 
gowns, garbage bags, six-pack rings, 
and virtually any other disposable plas- 
tic product. Perm State has applied for a 
patent, and Pittsburgh-based Brown 
Bear Bait has licensed the hydro- 
degradable fishing line. Polymer Chem- 
istry Innovations, a company founded 
by Gordon, holds the license for all oth- 
er applications. — JeffWallach 



Elvis sighting 



Chemists at the University of Califor- 
nia at San Diego (UCSD) have discov- 
ered a way to print photographic im- 
ages on silicon. To demonstrate the 
technique, they reproduced the faces of 
George Washington, Elvis Presley, and 
a UCSD graduate student. 

The technique could eventually be 
used to design computers and other 
electronic devices that rely on light to 
store and transmit data. Computers 



now rely on silicon's electri- 
cal activity to encode infor- 
mation, but because light 
travels between computer 
chips much faster than elec- 
tricity, researchers would 
like to build silicon-based 
devices that emit light. 

In recent years, scientists 
have discovered that por- 
ous silicon can be made to 
give off light. A piece of sili- 
con is connected to a wire, 
then placed in an acid bath. 
When a current is passed 
through the wire, the acid 
begins to bore holes into the 
silicon. If this electrochemi- 
cal corrosion continues, the 
holes expand and merge, 
creating a "forest" of tiny 
silicon trees that emit light. Some sci- 
entists have hypothesized that the sili- 
con forest glows because its narrow 
tree trunks — about two billionths of a 
meter wide — confine electrons to high 
energy levels. 

"We found we can take silicon waf- 
ers and, instead of just etching them, 
we can use light to modify the etch 
rate," says Michael J. Sailor, an assis- 
tant professor of chemistry at UCSD. 
When he and graduate student Vin- 
cent Doan projected light through a 
film negative onto silicon during the 
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This image of Elvis is etched on a porous siBcon film. The color 
of light reflected at each point depends on the film's thickness. 



etching process, deeper holes formed 
where the light intensity was greatest. 
"You get a film of porous silicon that 
has different thicknesses," says Sailor. 

The colors are reflections of light 
that vary with the thickness of the sili- 
con film. "Just as Wesson oil has no 
color to it, when you put a thin layer of 
it on water you will see colors," ex- 
plains Sailor. "The colors change as the 
thickness of the oil changes." 

It is possible that silicon etchings 
could one day be used to archive im- 
ages, replacing photographs that fade 
over time. But researchers would first 
need to find a way to prevent oxidation 
— a corrosion process that quickly al- 
ters the thickness of the porous silicon. 

More promising applications are in 
data storage and transmission. Sailor 
has discovered that pictures created by 
the modified etching process will fluo- 
resce under ultraviolet light. Any giv- 
en spot on the silicon can give off at 
least six distinct colors of light, each of 
which could convey data. 

Porous silicon could also be used to 
make disposable chemical sensors, 
Sailor says. Under ultraviolet light, 
the color of the etched silicon 
changes as it is exposed to different 
chemicals. In water, for example, 
the silicon gives off an orange 
glow. But when ethanol is mixed 
with the water, the glow disap- 
pears. Because of this effect, 
the silicon could be used in a 
breath analyzer. 



A copper coil strapped to this calf transmits electricity to a second coil implanted under the skin, power- 
ing a wireless artificial heart. The compliance sac compensates for changes in barometric pressure. 



Winston's wireless heart 

Artificial-heart technology 
took a big stride forward when 
researchers at Pennsylvania 
University revealed photos of 
Winston, a five-month-old calf with a 
wireless artificial heart. 



State 
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THE SCIENCE OF MAKING MONEY 



Is there a hidden pattern in the chaos of 
wildly fluctuating stock markets? That's the 
hope of six university and government 
physicists who quit their jobs to form their 
own company. Bucking economic dogma, 
they are attempting to use the new science 
of chaos to predict stock performance. 

Traditional economic theory holds that fi- 
nancial markets react instantaneously to 
new information, then quickly settle down. 
Because analysts can't anticipate breaking 
news, oscillations in the prices of stocks, 
bonds, and other securities are random, 
and hence unpredictable. 

Until recently, any other possibility 
seemed like a pipe dream. But in the late 
1970s, physicists discovered chaos — 
complicated behavior that seems random 
but actually has an underlying order and 
can be described by mathematical formu- 
las. In the following years, they found evi- 
dence that animal population growth, volt- 
age fluctuations in circuits, day-to-day 
changes in weather, and many other com- 
plex phenomena that appear random 
might actually be chaotic. 

The widespread applicability of chaos 
has given some researchers hope that 
subtle patterns also lurk behind swings in 
the securities market. Perhaps markets re- 



tists at the company will not divulge any 
operational details. However, Doyne 
Farmer, vice president for research, ex- 
plains that they use a technique formidably 
named "state space nonlinear time series 
prediction." Roughly, this involves making a 
mathematical map that compares the pre- 
sent value of a variable with its value at se- 
lected times in the past. The map reveals 
patterns that otherwise might not be seen. 

Here's a vastly simplified example: Sup- 
pose you want to predict Friday's Dow 
Jones Industrial Average, and you know 
the Dow's closing values on Monday 
through Thursday. You make a graph com- 
paring the average on each day with the 
previous day. The first point plots the value 
on Tuesday versus Monday, the second 
point plots Wednesday versus Tuesday, 
and so on. Then you look for an equation 
showing how the points change over time. 

In actuality, the Prediction Co. uses price 
data going as far back as 20 years and 
compares up to 40 different variables at 
once on high-speed computers. Farmer 
says it will be at least another year before 
he and his colleagues know whether their 
techniques work. 

Outside the company, many chaos re- 
searchers are optimistic that the tech- 




Doyne Former (left) and Norman Packard use chaos theory to forecast financial markets. 



act to new information in a complicated 
way, fluctuating up and down for days or 
weeks. By finding equations describing 
these fluctuations, scientists might be able 
to make short-term forecasts. 

That's the goal of the Prediction Co. in 
Santa Fe, N.M., formed in September 
1991 by six former physicists from Los 
Alamos National Laboratory in New Mexi- 
co, the University of Illinois at Urbana- 
Champaign, and the University of Califor- 
nia at Santa Cruz. During their academic 
careers, these researchers used chaos 
theory to predict everything from fluid flow 
to ice ages. In one project, they used sev- 
en years of sunspot activity to forecast the 
eighth year, with an error of about 30 per- 
cent — much more accurate than traditional 
prediction methods. 

To keep secrets from competitors, scien- 



niques might succeed, but most econo- 
mists remain skeptical. Says University of 
Chicago's Eugene Fama: 'The chance [of 
success] is not zero, but close to it." 

Despite the uncertainties, banks are ex- 
ploring nonlinear prediction techniques. 
The World Bank in Washington, D.C., re- 
cently began to use a time series predic- 
tion method to manage part of its bond 
portfolio. The Prediction Co. is close to 
signing an exclusive agreement with 
SBC/OC Services, L.P, an options and fu- 
tures trading house in Chicago. 

"[Our work] is just the tip of a very large 
iceberg," remarks Norman Packard, Pre- 
diction's chief research scientist. He fore- 
sees "a race to develop increasingly better 
predictive methods, which will eventually 
alter the character of the financial markets 
themselves." — Robert Langreth 



Until recently, artificial heart mecha- 
nisms — replacements for diseased or 
weakened natural hearts — required 
wires strung to bulky bedside equip- 
ment, limiting patients' freedom of 
movement. But recent advances in bat- 
teries and electrical transmission sys- 
tems may allow future artificial heart 
recipients to live much more normal, 
physically unrestricted lives. 

Last year, for example, doctors at the 
Texas Heart Institute in Houston an- 
nounced that a patient had received a 
battery-driven heart-assist device, 
which acts like an extra pumping cham- 
ber for debilitated heart muscles ["The 
Bionic Heart," April]. Now, say the Penn 
State researchers, they have gone one 
step further by combining a wireless 
power system with a completely me- 
chanical heart. 

To power the artificial heart, electrici- 
ty is transmitted through the skin via a 
pair of copper coils — one implanted and 
the other lying against the skin's sur- 
face. This method, say the researchers, 
eliminates any punctures in the skin 
that could spread infections. 

The danger of infections is real: After 
receiving the experimental heart on 
March 24, Winston died 118 days later 
of an infection that began because of a 
wire passing through the skin. The wire 
had been used to monitor the artificial 
heart. Alan Snyder, a research associate 
in the surgery department, says the 
Penn State team plans to repeat the 
experiment, using a wireless radio 
transmission system for monitoring 
purposes. Snyder says clinical trials of 
battery-powered artificial hearts may 
begin before the turn of the century. 
— Judith Anne Yeaple 

Microscopic battery 

What's the smallest battery you can 
think of? The one in your watch or hear- 
ing aid? Forget about it. Chemists at the 
University of California in Irvine (UCI) 
have built the world's smallest battery, 
one-hundredth the size of a human red 
blood cell. Its longest dimension is a 
mere 700 angstroms (ten-billionths of a 
meter). 

Reginald Penner, a UCI assistant pro- 
fessor of chemistry, describes the device 
as a "galvanic cell" made of tiny pil- 
lars — either silver or copper — deposited 
on a graphite surface by a scanning tun- 
neling microscope. When the surface, 
bearing its tiny pillars, is immersed in a 
dilute plating solution of copper sulfate, 
the copper pillars spontaneously dis- 
solve, and copper ions plate onto the 
surface of the silver pillars. The reaction 
generates 20 thousandths of a volt for 45 
minutes. That is a third of the voltage 
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A scanning-tunneling-microscope picture of the 
world's smallest battery shows pillars of silver 
and copper atoms on a graphite surface. The num- 
bers along the edges give the dimensions of the 
device in angstroms (ten-bilhonths of a meter). 

used by a human cell to drive metabol- 
ic processes such as osmosis. 

The UCI battery is unusual in an- 
other fundamental respect. It works 
only because of a bizarre electrochemi- 
cal phenomenon called "underpotential 
deposition." Electrons of the two met- 
als have slightly different potential en- 
ergies, a characteristic called "work 
function." The difference drives copper 
ions to deposit on the silver terminal 
until it is coated with a layer of copper 
just two atoms thick. Once that hap- 
pens, with the silver terminal plated 
with about 80,000 copper atoms, the 
battery stops working. — Arthur Fisher 

The software hiuuped 

Millions of television news viewers 
this past April watched a prototype of 
the U.S. Air Force's new F-22 Light- 
ning fighter pitch violently out of con- 
trol, hit the runway at Edwards Air 
Force Base in California, and skid 
along for thousands of feet while 
erupting in flames. Although the re- 
port of an official inquiry into the 
crash has not yet been released, a pilot 
familiar with the aircraft says a rough 
spot in its flight-control software 
caused the mishap. 

At the time of the accident, the air- 
plane's engines were in afterburner 
mode, its landing gear was retracting, 
and its thrust-vectoring exhaust noz- 
zles were active — a combination of 
conditions that had not been test- 
flown before at extremely low altitude. 

When its landing gear is lowered, 
the F-22's software automatically in- 
creases the airplane's responsiveness 
to the pilot's inputs by a factor of about 
four to make landings safer. The soft- 
ware shift that occurs when raising or 
lowering the gear is now believed to be 
too abrupt. Although simulator model- 
ing had predicted the F-22 would be 
stable during the transition, the com- 
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puter program wasn't good at factoring 
in the response to ground effect, which 
tends to produce pitch changes when 
the craft is only a few feet above the 
ground. 

The computer-induced instability 
caused the fighter to dip in and out of 
ground effect, which led to its severe 
nose-up, nose-down porpoising. Lock- 
heed pilot Tom Morgenfeld was re- 
markably lucky. As the F-22 ground to 
a halt, he clambered out of the cockpit 
to safety. 

The Air Force plans to finish its F-22 
test flights with the first production 
prototypes of the fighter, which are due 
to fly in 1995.— Stuart F. Brown 

Sugar tester 

Dr. Ries Robinson of the University of 
New Mexico School of Medicine has 
good news for the 2.5 million American 
diabetics who must draw their blood 
daily for testing. These patients will 
soon be able to painlessly measure 
their own blood sugar by inserting a 
finger into a calculator-size device. 

The patented device was jointly de- 
veloped by the medical school and San- 
dia National Laboratories in New 



This device measures blood sugar by analyzing a 
beam of infrared light passing through a finger. 

Mexico and is based on Sandia tech- 
nology originally used to detect chemi- 
cal changes inside aging nuclear wea- 
pons. Pulses of infrared light penetrate 
the finger tissue and are broken into a 



spectrum. To determine the amount of 
glucose absorbed in the blood, the spec- 
trum is evaluated using chemometric 
data analysis, a form of analytical 
chemistry that incorporates sophisti- 
cated statistical techniques. The anal- 
ysis compensates for individual varia- 
tion in finger thickness and skin 
pigmentation. 

Not only does the new device elimi- 
nate the need for painful finger-prick- 
ing, it also allows for the continuous 
monitoring of blood sugar during sur- 
gery or childbirth. 

Robinson says that commercial de- 
velopment of a home glucose monitor 
could begin early next year. He esti- 
mates the monitor will cost about 
$2,000, about four times the annual 
cost of disposable finger-pricking kits. 

The medical school and Sandia are 
testing the feasibility of using infrared 
light to monitor cholesterol and alcohol 
in the blood. — Ray Nelson 

3-D laser show 

A flimsy pair of cardboard glasses with 
clear plastic lenses can transform an 
ordinary laser show at New York City's 
Hayden Planetarium into a spectacu- 



In a changing world, 
one thing remains rock solid. 
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lar experience called LaserDrive 3-D. 
Red, green, and blue images dance 
across the ceiling, zoom toward the au- 
dience from every direction, and spiral 
away into a black hole. 

The technology behind the show: 
ChromaDepth lenses made by Chro- 
matek Inc. of New York City. These 
lenses enhance the eye's natural ten- 
dency to see colors at different dis- 
tances. For example, when brightly 
colored red and blue objects are placed 
at equal distance from a viewer, the 
red object is perceived to be closer. 
ChromaDepth lenses exploit this phe- 
nomenon, called chromostereoscopy, 
by dispersing colors at various depths. 



To achieve perfect focus, two prisms 
are needed — a high-dispersion prism 
singles out the individual colors, and a 
low-dispersion prism focuses each col- 
or. But glasses made with two prisms 
are costly, heavy, and an inch or more 
in thickness. The ChromaDepth lenses 
instead use a holographic film to mim- 
ic the effect of twin prisms. 

Unlike most 3-D systems, the 
Chromatek technology doesn't require 
producers to create two sets of overlap- 
ping images. Instead, the Chroma- 
Depth lenses "decode" a single image, 
which looks two-dimensional when 
viewed without the glasses. 

Audio Visual Imagineering (AVI) of 
Springfield, Va., produced the first pub- 
lic LaserDrive 3-D show for the Hay- 
den Planetarium. AVI plans future in- 
stallations at planetariums in Salt 
Lake City; Chapel Hill, N.C.; 
Long Island, N.Y.; Lon- 
don; and Toronto. 
Other possi- 
ble appli- 




GiromaDepth lenses made from holographic film 
add a third dimension to laser light shows. 

cations for the technology include air- 
traffic-control displays, advertisements, 
video games, and greeting cards. 
— Suzanne Kantra 
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A listener at the tenter of an an echoic chamber responds to test signals from surrounding loudspeakers. 
Data gathered will aid in the development of automatic room-equalization hardware. 



Smarter hi-fi 

Costly stereo systems that sound su- 
perb in a hi-fi showroom may sound 
dull and flat after they're set up in 
your living room. The problem: speak- 
ers and amplifiers matched to the 
room acoustics in one location can 
sound drastically different elsewhere. 

Now, tests underway at the Techni- 
cal University of Denmark are aimed 
at developing new-generation "smart" 
audio systems that adapt themselves 
to the acoustics of a room — regardless 
of size, shape, and furnishings. The 
university's acoustics laboratory is 
working with British loudspeaker 
manufacturer KEF Electronics and 
Bang & Olufsen in Denmark for the 
amplifiers. Researchers hope to im- 
prove upon current hardware that 
equalizes room acoustics. 

Starting point for the project: realis- 
tically simulating typical listening en- 
vironments inside a large anechoic 
chamber at the university's Copen- 
hagen acoustics lab. A trained listener 



sits at the exact center of an imaginary 
20-foot-diameter sphere defined by up 
to 24 speakers suspended in space. 
The speakers are housed in ten-inch- 
diameter plastic spheres. Just one 
sphere carries the "real" sound, while 
the output from the others is delayed a 
few milliseconds, adding faint echoes. 

Sounds can be music, speech, 
tones, or white noise (a blend of 
frequencies), transmitted in 
paired bursts with different 
echoes. After each pair, lis- 
teners signal their respons- 
es to differences between 
the bursts with a yes-no 
keypad. A computer, which 
controls the entire system, 
records the response 
thresholds. Results from 
analysis of these data could 
be integrated into the de- 
sign of stereo equipment. 

While automatic compensation for 
room properties is still experimental at 
the university, researchers expect that 
digital hardware and electronic filters 



could respond to self-generated test 
signals in future equipment. This 
could alter the frequency emphasis in 
selected speakers, tailoring the system 
to the room. 

Last year Marantz offered its elabo- 
rate computerized room equalizer/con- 
troller, the $15,000 AX-1000, to profes- 
sionals and audiophiles [Electronics 
Newsfront, Best of What's New; Dec. 
'91]. Other hardware, with varying de- 
grees of effectiveness, is available. 
— David Scott 

Cleaning up printers 

As laser models replace older printers, 
environmentalists are complaining 
about the toner cartridges used by the 
machines that clutter landfills. Now, 
Kyocera says its new Ecosys amor- 
phous silicon FS-1500A printer is "eco- 
logically sensitive." 

Instead of cartridges, the FS-1500A 
has a biodegradable toner container 
that's replaced every 5,000 copies. The 
container, even if incinerated, will 
emit only water and carbon dioxide. 
Also, instead of a short-lived (4,000 to 
12,000 copies) OPC (Organic Photo 
Conductor) drum, the kind most laser 
printers employ, the FS-1500A uses a 
drum coated with a thin film of amor- 
phous silicon. Kyocera's silicon-coated 
dram is warranted for 300,000 copies. 
One reason for this remarkably long 
life: The toner has microfine abrasive 
ceramic particles that continuously 
clean and polish the amorphous sili- 
con surface. 

The FS-1500A is also beneficial to 
workplace environ- 




Biodegradable 
toner containers plus a long-He drum 
are featured in Kyocera's new laser printer. 
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You hold your 
child's hand when 
she crosses the 
street, you won't 
let her climb to the 
top of the jungle 
gym and you 
make her wear a 
life preserver in 
the kiddie pool. 



Have we got a minivan for you. 




Think of us as very 
over-protective parents. 
The Nissan* Quest" is 
one of the few minivans 
to meet 1993 Federal 
passenger-car safety 
standards*. 




Front cornering lamps provide added side- 
view illumination when turning at night. 




We took a very level-headed approach to safety. 
A front stabilizer bar helps keep the Nissan Quest 
level during cornering or lane changes. 





At Nissan we believe the more durable a 
car is, the safer it is. For instance, to test 
its durability, the Quest logged nearly one 
million miles. 




Nissan Motor Corporation m U.S.A. Smart people always read the fine print 
And they always wear their seat belts. *Except models with privacy glass. 



By placing the engine 
weight over the drive 
wheels, our sophisti- 
cated front-wheel drive 
provides added traction. 



Did we mention the Nissan 
Quest comes with its own 
body guards ? Steel side 
door guard beams provide 



added protection in case of a 
side impact. And pillar/roof 
reinforcements increase 
body rigidity. 




When it comes to 
braking we didn't stop 
with our power-assisted 
brakes. An optional 
4-wfieel anti-lock 
braking system is also 
available. 




To us concerns about safety are automatic, 
which is why we've included front automatic 
motorized shoulder belts. And 3-point seat 
belts are found in outside positions in second 
and third row seats. 




A child safety lock has 
been wisely included on 
the sliding side door. 



A few items on the 
Nissan Quest are 
actually designed to 
break down. In a 
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to help prevent it 


Its time to 
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expect more from 
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compartment. 





Copyrighted 



Drive a Quest 
by remote control. 



All you need to drive the new 
Nissan Quest minivzuri is a VCR. 

Return the coupon or call 
1-800-NISSAN-3 and well send 
you Quest Drive. An exciting 
driving experience on video- 
tape featuring remarkable 
innovations your whole 
family will enjoy. Free. 

But, hurry. These 
tapes may go faster than 
the minivan itself. 



The New Nissan 



Quest 



NISSAN 



It's time to expect more 
from a minivan." 

1-800-NISSAN-3, ext. 133 





Yes. Please send me a free 
Quest Drive videotape. 

Name 

Address 

City/Slate/Zip 



) 



Phone 



We have (number) vehicles. 

They are (make, model, year): 



The vehicles I am considering 
include (make, model, year): 



For additional information, please 
call 1-800-NISSAN-3, exL 133. 

Quest Drive, c/o PCCI 
P.O. Box 91-1190 
Commerce, CA 90091-1190 
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merits. In addition to being one of the 
smallest (13.6 by 8.7 by 13.8 inches), 
lightest (30 pounds), and quietest (35 
decibels) nonimpact printers on the 
market, it draws less electricity than 
other models. Its ozone emissions are 
only 0.002 parts per million, and at ten 
pages per minute, the Kyocera is one of 
the fastest printers in its class. 

Doing away with cartridges and 
short-lived drums cuts operating costs 
to three-quarters of a penny per page, 
which is about one-quarter of a laser 
printer's average of about 3 cents per 
page. Kyocera claims its printer is 
more reliable because it uses light- 
emitting diodes (LEDs) in the FS- 
1500A rather than a laser-based print 
engine. It produces a crisp 300 by 
1,200 dots-per-inch resolution, quadru- 
ple that of the average laser printer. 

That odd resolution number is be- 
cause of the LED head, which is limit- 
ed to a fixed number of dots for the ver- 
tical scan, but can adjust the speed 
and movement of the horizontal scan, 
which in turn significantly boosts reso- 
lution. Kyocera promises even higher 
resolution on future Ecosys models. 
The basic $1,795 machine comes 
equipped with 79 bit-mapped and 13 
scalable fonts built in and can emulate 
a half-dozen popular printers, includ- 
ing the Hewlett Packard PCL-5. 

Among the options offered are Ky- 
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price: 
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52,900 




LCE BRICK RANCH 1006 SF GREAT THREE SEAS 
ON PORCH- NEMER DISHWASHER « DISP 
OSAL. HELL LANDSCAPED CALL TEN- JOHN AND 
ROBIN (515)255-9319. 
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Pacific Bell's digital phone network gives realtors fast access to computer images stored at one site. 



ocera's version of PostScript, addition- 
al fonts, increased memory, an enve- 
lope feeder, various stackable trays, 
and a ten-bin collator. In addition, 
users may install customized fonts, lo- 
gos, or graphics by inserting prepro- 
grammed credit-card-size cartridges in 
the printer's two expansion slots. 
— Daniel Grotta 



Digital phone lines 

A Los Angeles real estate agent shows 
clients dozens of full-color pictures, in- 
cluding home interiors and landscap- 
ing. But these pictures aren't in bro- 
chures — they're coming over a phone 
line, appearing seconds apart. These 
transmissions are possible because of 



486 POWER GOES INTO COMPUTER KITS 



IBM-compatible PCs built around 
486 microprocessors deliver top 
computing power these days — until 
Intel Corp. rolls out its 586 chip, 
dubbed the P5, next year. While dis- 
count prices are falling rapidly for 
486-based PCs, building a comput- 
er from a kit is one economical way 
to acquire a high-performance num- 
ber cruncher. A side benefit is re- 
pairs: You're out of luck if the 1 .8- 
million transistors in a 486 chip 
fizzle. But troubleshooting most 
problems in a build-it-yourself com- 
puter can save time and money. 

PC-Build Computer Kits, a small 
Wellesley, Mass., firm, recently 
added an i486DX2/50-processor 
model to its lineup. This chip oper- 
ates at a blazing 50 megahertz in- 
ternally, while surrounding circuits 
run at less than half this speed. DX-series 486s feature a built-in 
math coprocessor, which speeds programs involving intensive num- 
ber computations. 

Assembling a DX2/50 kit is quick and easy since no soldering is re- 
quired. Before the prebuilt motherboard is attached to the cabinet, 
four one-megabyte memory modules are plugged into the board. 
That leaves four empty card slots for optional memory expansion. A 
series of color-coded wires and cables from the power supply and 
front panel are attached. The sVinch, 3Vinch, and hard-disk drives 
are slid through the panel and connected — with a grave warning that 




Kit components can be attached to the computer cabinet and moth- 
erboard and other tests completed within four to six hours. 



the hard drive can be destroyed if 
it's plugged in wrong. Another in- 
ternal drive, such as a CD-ROM 
machine, can also be added. After 
plugging in video and disk-con- 
troller cards, five expansion slots 
remain on the motherboard. An 
optional color video card is Orchid 
Technology's Fahrenheit 1280°, a 
graphics-accelerator that supports 
up to 16.8 million colors and han- 
dles Windows applications up to 
12 times faster than standard 
cards. (The DX2/50 is shipped with 
DOS 5.0, but not the graphically 
oriented Windows 3.1 "shell" that 
makes Microsoft's 5.0 operating 
system easier to use.) One 
DX2/50 completed recently 
worked fine, but only after pressing 
RESET each time the computer 
was turned on. The fix from PC-Build's technical support: a new pow- 
er supply and cabinet. Transferring all the components took about 30 
minutes. After a kit is assembled — or for later troubleshooting) — a 
special disk provides either rapid or prolonged tests of computer 
components. With a 14-inch color monitor, this setup is about $1 ,800. 
Some final steps — installing basic-operation software onto the 130- 
megabyte hard disk — seemed more complex than building the kit. A 
popular data-compression program, Stac Electronics' Stacker 2.0, 
doubled hard-disk capacity. But loading it, along with Windows 3.1, 
required several attempts and advice from the software firms. — J. F. 
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a technique called integrated services 
digital network (ISDN). With an ISDN 
connection, faxes, voice conversations, 
or computer data (including pictures) 
can simultaneously flow into and out 
of homes or businesses over one line. 
By contrast, with a 1,200-bits-per-sec- 
ond (bps) modem, each picture would 
take at least ten minutes — and monop- 
olize the phone line. 

Excruciatingly slow in development, 
ISDN is finally coming to a handful of 
large U.S. cities late this year. Most big 
cities will receive limited service in 
1993. In November, local and long dis- 
tance companies will link a dozen 
cities in the Transcontinental ISDN 
Project (TRIP) '92. Planners say these 
permanent connections will be the core 
of a network that will span the nation. 

American Express, Bank of Ameri- 
ca, Boeing Co., Hershey Foods and oth- 
er large companies have used ISDN for 
years, but only on private networks or 
in areas within the reach of one phone- 
company switching office. Now the 
stage is set for change. 

Applications abound for all-digital 
transmissions, the simplest being 
faster data transmission and elimina- 
tion of modems. Credit-card validation 
takes seconds rather than minutes; IS- 
DN facsimile machines produce a page 
in three seconds instead of three min- 
utes. A more sophisticated use: Using 
one phone line, PC users can share 
screens while talking. Text or image 
changes on one screen appear instant- 
ly on the other screen. 

ISDN automatically delivers the 
caller's phone number, and that fea- 



ture underlies the most popular appli- 
cation. A call to a business triggers a 
search of the company's database. The 
caller's name, address, and previous 
contacts with the company — for exam- 
ple, a history of his insurance claims or 
merchandise purchases — automatical- 
ly appear on a computer terminal. 

ISDN digitizes speech, music, or 
video. Two 64,000-bps channels and 
one 16,000-bps channel are placed on 
the same wires running to your home 
or business. Because the 16,000-bps 
control channel can also transmit digi- 
tal data, you could talk to someone, 
send a picture from your PC to another 
computer, and send a fax simultane- 
ously on the same line. 

The multibillion-dollar question: 
Will people buy ISDN? The phones ini- 
tially will cost hundreds of dollars 
each, although several can be connect- 
ed to one line. PC owners will need an 
adapter, usually a card plugged into an 
empty slot. Rule-of-thumb pricing for a 
full ISDN line is 1.5 times the cost of a 
regular business line. Phone compa- 
nies reason that at twice the cost, peo- 
ple would buy two ordinary lines. 

Incompatible hardware and a lack of 
commitment have helped delay ISDN 
for years. This year the Bell compa- 
nies, which operate 90 percent of the 
local phone lines in the United States, 
tried breaking the logjam by releasing 
ISDN installation schedules for some 
area codes and exchange numbers. 

But the people of Davis, Calif, aren't 
waiting. Last spring, the University of 
California at Davis and local business- 
es drew up a plan for an ISDN-based 



"interactive, multimedia/video-text 
network" that will connect businesses, 
libraries, government offices, the uni- 
versity, and residences. More than 
1,000 individuals and businesses 
signed up, although Pacific Bell made 
no commitment to install ISDN. The 
group circumvented the phone compa- 
ny and went directly to the state utility 
commission, which regulates local 
phone service. A spokesperson for the 
Davis group said that if Pac Bell would 
not serve them, they would look to oth- 
er carriers, perhaps a long distance 
company, to provide their network. 
Revenues would come from Pac Bell's 
pocket. — Lee Greathouse 

Improving flight safety 

When the new CAE Electronics Ltd. 
flight simulator of a Boeing 747-400 
"takes off at NASA's Ames Research 
Center in California next year, state-of- 
the-art technology will create a highly 
realistic setting in a down-to-earth en- 
vironment. The full-mission simulator, 
which mimics Boeing's newest model in 
the 747 series, is being developed to re- 
search ways to reduce aircraft acci- 
dents and flight delays by improving 
human capabilities using automation. 

Why concentrate on the human in- 
teraction with the aircraft? "Airplane 
technology has improved exponen- 
tially; but humans have stayed the 
same since flight developed," says 
Robert Shiner, manager of Ames' Man- 
Vehicle Systems Research Facility, a 
center dedicated to aeronautical hu- 
man agent research. "Human perfor- 
mance issues appear as primary or as- 
sociated causes in 60 to 80 percent of 
aviation accidents and incidents," 
Shiner says. 

The simulator will include a "glass 
cockpit," with all primary displays on 
CRTs as opposed to the old gauges, 
switches, and levers. It will test new 
instrumentation and examine known 
problems in aviation safety control. 
One experiment, for example, will use 
a computer data link instead of voice 
communications between pilots and 
air traffic controllers. This method, re- 
searchers hope, will eliminate the mis- 
interpretation of certain speech pat- 
terns. Reprogrammable displays for 
stressful and non-stressful scenarios 
will be conducted with real pilots and 
air traffic controllers. 

Displays are driven by IBM RISC 
6000 workstations, which are also 
used to collect data — up to 2,000 vari- 
ables at 30 hertz for 10 hours. The 
computers then preprocess these data 
to emphasize certain responses. Mi- 
crophones and hidden cameras also 
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capture the pilots' reactions on a VCR. 

The researchers realize that many of 
the experiments, tried for the first 
time, may not work. "For example, 
with the data link, we believe that the 
pilots may lose the 'party-line' effect, 
so they don't hear all the chatter of the 
other pilots," says Shriner. That re- 
duces some of the pilots' situational 
awareness — knowing where they are 
relative to everyone else. 

For the year 2000 and beyond, the 
Ames facility will add the Advanced 
Concepts Flight Simulator (ACFS), 
also dedicated to human factors re- 
search in flight performance. ACFS 
will include futuristic concepts such 
as computers programmed for error- 
tolerance systems, where the human 
is 'allowed' to make errors. Says 
Shriner: "The airplane computers will 
be smart enough to question whether 
you really want to take an action — by 
voice, text, or graphics on a CRT." 
— Patricia Barnes-Svarney 

Easier Apples 

You're getting ready to tackle tax 
forms, firing up the family computer to 
print out some accounting records. But 
the computer replies, "FILES NOT 
FOUND." It seems one of your chil- 
dren, tinkering with file commands be- 
tween adventure games, managed to 
erase your tax records. 

For its new Performa line of Macin- 
tosh models, Apple Computer has 
added software that makes it easier to 
prevent such disasters. These three 
family-oriented models, rolled out in 
September, have a new software "shell" 
called At Ease. The program makes 
Apple's graphics-oriented operating 
system, System 7, even easier to use. 
In addition to a special password pro- 
tection feature, At Ease can eliminate 
double-clicking with the mouse on suc- 
cessive screen icons to locate the file 
you want. One click does the job. 

Apple's simplest Performa model, 
the 200, is similar to its easily trans- 
portable all-in-one Classic. The 200, 
with a nine-inch monochrome screen, 
is expected to cost less than $1,250. 
The Performa 400, which can display 
256 colors, appears physically similar 
to Apple's LC computer. Without a 
monitor, the 400 will cost $1,400 to 
$1,500. The high end of the fine, the 
model 600, is available with a built-in 
CD-ROM drive ($2,500) and without 
($2,000). The 600 has three expansion 
slots for plug-in cards, such as video 
"frame grabbers." Apple's CD-ROM 
drive is unusual because it handles 
Kodak Photo CDs. These so-called 
multi-session discs may be recorded 





Do you remember where you had your first Jack Daniel's? If so. we hope you'll drop us a line and tell us. 

NO ONE IN LYNCHBURG knew why Jack 
Daniel missed work that spring day in 1904. 

No one except his nephew Lem Modow, who 
was sworn to silence. You see, Mr. Jack was 
bound for St. Louis and the World's Fair, where 
his whiskey could be judged against 
the world's finest. As it happened, 
Jack Daniel returned to Lynchburg 
with a lot less secrecy— and a gold 
medal in his hand for the best 
whiskey in the world. A sip, we 
believe, will confirm the Fair's 
judges knew their whiskey. 

SMOOTH SIPPIN' 
TENNESSEE WHISKEY 



Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placedin the National Registerof Historic Placesby the UnitedStates Government. 
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with digitized family snapshots at dif- 
ferent times. Most CD machines only 
play back discs that have one lead-in 
track describing the disc contents. All 
Performa models have at least four 
megabytes of memory and an 80- 
megabyte hard-disk drive. 



English on a disc 



A new CD-ROM version of the Oxford 
English Dictionary (OED) needs only 
eight seconds to complete a detailed 
search. The same task once took a stu- 
dent at England's Leeds University 
six months using the 20-volume bound 
edition. 

The second-edition disc, or OED2, 
has all the information of the 137- 
pound, $2,750 printed set including 
616,500 defined words and terms, plus 
2.4 million illustrative quotations, ety- 
mologies, and cross-references. 

Microsoft's Windows features are 
built into the OED2 disc to simplify its 
use. You can click on different menus 
and open several files at once, pasting 
information onto a screen "clipboard," 
or calling up search words from other 
Windows applications. The windows 
also work as filters, enabling you to get 




Improved retrieval software plus Windows 
capabilities enhance a new CD-ROM dictionary. 

progressively more specific about ref- 
erences from the disc. 

Oxford University Press worked 
with AND Software b.v. of Rotterdam, 
The Netherlands, to compress the data 
used for the two-disc OED released in 
1988, and added new search and re- 
trieval software. Most disc space on 



the OED2 is occupied by the detailed 
indexes used by the search program. 

Users can search for words by time 
period, definition, phrase, etymology, 
and quotation. Searches can be limit- 
ed to certain authors, publications, 
and text quotations with a specific 
frame of reference, such as those in 
one subject or time period. A unique 
feature of the software is the wild-card 
search, similar to a reverse dictionary, 
which looks for words and quotes 
when the user can only supply a par- 
tial spelling, definition, or reference. 

The $895 OED2 requires an IBM or 
compatible PC with at least an 80386 
processor, plus Windows 3.0 or higher. 
An Apple Macintosh version is slated 
for early 1993.— Todd Heth 

Mimicking the brain 

For crunching through step-by-step 
computations, the human mind is no 
match for the blistering speed of a 
computer. But when it comes to recog- 
nizing patterns or learning from mis- 
takes, computers stumble over tasks 
that children handle easily. 

Computer scientists have been try- 
ing to surmount these limitations by 



"A Made so advanced, it creates 
its own ground effects!' 




It's called AEROFOIL, and it's built with the same ground effects technology that keeps 
Indy race cars glued to the track. Air rushing through AEROFOIL'S wind channel ports 
speeds up, creating a downward pressure. So only AEROFOIL can handle the highway 
speeds that lift other blades away from the w indshield. And that's just the beginning of its 
many hi-tech features. But then, what else would you expect from a blade this advanced? 

For dealer nearest you or to order AEROFOIL direct, call 1-800-352-0770. Enter access code 57506 
when prompted. Available in 1 5" to 24" sizes. 
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ir Opener 
Have A Weak link? 




/ There's a place for 
^chains. And a place for 



V. , . 

« a place lor 
solid steel. At Genie, we be- 
lieve the only chains in your 
garage should be on a bicycle. 
For strength, safety, security and 
reliability your garage door opener 
should be screw drive. Ten feet of solid 
steel that's so strong, so safe, so reliable 
we can offer the Pro-Tech® ten-year 
warranty. 

A chain drive opener is noisy, greasy 
and has hundreds of links to break. 
Genie Screw Drive is smooth, quiet and 
made the one way that's most reliable. 
The choice is yours. We've made it easy. 

For the name of a 
nearby Genie dealer, 
call 1-800-OK-GENIE 
In Canada, call M 
1-800-363-0955. M 




Genie's dedication to quality 
and reliability can be found in 
every product we make. Like 
wet/dry Genie® Shop 
Vacuums and Power 
Blowers, Genie® 
Gate Openers, 
the Genie® Beast™ 
Garage Trash 
Compactor, and 
Alliance® TV 
Antenna 
Rotators. 





'/ Built For A lifetime!" 



• © 1991 . Genie is a registered trademark of The Genie Company, Alliance. Ohio 44601 . UL Listed CSA Certified.- 



replicating the brain's neuron and 
synapse structure in computers. When 
a neuron in the brain is stimulated, it 
transmits impulses across the synaps- 
es to all surrounding neurons. Com- 
puter designers are trying to imitate 
this process with neural networks, 
which are sometimes crafted in soft- 
ware and in special neuroprocessors 
["Brain-Style Computers," Feb. '89]. 

Ricoh Co. engineers have now devel- 
oped what they claim to be the first 
neurocomputer that relies solely on a 
network of neuroprocessors. The net- 
work has three layers. In the input 
layer, devices distribute each input sig- 
nal to each of the 16 processors in the 
middle layer. Each processor performs 
a mathematical operation assigning 
different weights to each of the signals 
it receives. If the mathematical opera- 
tion yields a certain threshold value, a 
signal is fired to each of the 16 proces- 
sors in the output layer, where the 
mathematical operation is repeated. 

The first time through any task, the 
weights assigned to the input signals 
are picked at random. But if the final 
output is incorrect, an error signal is 
transmitted back through the network 
and the weights are altered. This pro- 
cess is repeated until the final output 
is correct. This enables the computer 
to "learn" to recognize patterns or con- 
trol processes without being pro- 
grammed like conventional computers. 

At a demonstration, Ricoh used its 
neurocomputer to control a mobile 
robot. Without any programming, the 
robot was walked through a maze and 
the computer was taught that, for ex- 
ample, when the robot's sensors spot- 
ted walls ahead and to the left, the cor- 
rect response was to turn right. After 
being taught the course once, the com- 
puter could maneuver the robot 
through the maze without an operator 
supervising the turns. 

Morio Onoe, general manager of Ri- 
coh's research and development group, 
says the advantage of forming a neural 
network out of processors is speed. The 
company is working on a second-gener- 
ation neurocomputer based on a more 
advanced processor, which they claim 
will be far faster for certain tasks than 
massively parallel computers. 

Researchers at Ricoh's California 
Research Center in Menlo Park have 
been working with colleagues in Japan 
to develop the LSI RN-200 neurocom- 
puter chip. Ricoh foresees using neuro- 
computers in industrial process control 
and in image, voice, and object recogni- 
tion. The company claims it is a step 
toward giving a computer the learning 
and decision-making capabilities of the 
human brain. — Dennis Normile hs 



Air bags may help you 
avoid injury during an accident 
At Chevrolet, we can also help 
you avoid the accident. 



Chevrolet 
Caprice Classic 
LS Sedan 

Imagine how many accidents 
could be avoided if every car 
had anti-lock brakes. That's 
why they come standard on 
every 1993 Caprice, along with 
other safety features designed 
to help keep you out of 
harm's way. 

Like a good friend, the 
driver's-side air bag* is 
there when you need it. 

Not only do we make you feel 
more comfortable behind the 
wheel, we make you feel more 
confident as 
well. That's 
because 
the new 
Caprice 
features a 

standard driver's-side air bag 
specifically designed to be 




there the instant you need it, 
and not a second too late. 



Can you pump 
your brakes 15 times 
a second? 

The simple fact is, you can't. 




But I 



thanks to 
Caprice's 
standard anti-lock 
brakes (ABS), you'll 
have the ability to steer 
on wet, slippery roads while 
braking. The brakes will 
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practically do the rest. By 
pumping themselves faster 
than humanly possible, your 
ABS helps to ensure a safe, 
:ont rolled stop. 

To get more safety 
inside, you have to 
give a little outside. 

The 1993 Caprice features 
state-of-the-art, front and 
rear "crush zones" 
that are specifically 
designed to 
"crumple" and 
help absorb 
the impact 
of a collision. 





\bu'll also benefit 
from the rigid 
safety cage 
construction 
that completely 
surrounds 
the new Caprices 
entire passenger 
compartment. 

No matter how you 
look at it, you can 
feel confident. 

As you can see, our 
engineers have clearly 
designed the 1993 Caprice 
with your safety in mind. 
Whether it's Caprice's 



full-perimeter steel 
frame or its 
driver's-side air 
bag, we think 
you'll agree that 
this car has been 
very well thought out. 
Inside and out. 
But then again, what else 
would you expect from the 
Heartbeat of America? 
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of America" 




NATIONAL ENVIRONMENTAL FORUM 



Times Mirror Magazines 

VOTERS' GUIDE TO 

ENVIRONMENTAL 

ISSUES 




The choice between natural resource conservation and 
degradation is in your hands when you vote on November 3. This 
Guide brings you the information you need to balance environmental 
protection with economic progress in the voting booth. 
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IT'S IN YOUR HANDS 



The 1992 elections will help decide the future of the environment 
in this country — and the world. The choice is in your hands. 
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We appreciate GMC Truck serving 
as the participating partner in the 
publication of this Voters' Guide. 
For more information about the 
Times Mirror Magazines 
Conservation Council, please write: 

Dr. David B. Rockland, TMM 
Conservation Council, 1705 DeSales 
St. N.W., Washington, D.C. 20036. 



Most of the readers of our magazines enjoy the outdoors. But the ability to continue doing 
so depends on a healthy environment. Because the environment faces threats from a 
variety of sources, we have taken stands on natural resource issues important to our readers. 

When you step into the voting booth on November 3, the candidates you select will be 
charged with enacting and administering a host of significant laws and regulations governing 
the use of natural resources. Here's what our elected representatives will face: 

1) The Endangered Species Act is due to be reauthorized. To date, it has served as one of 
the most powerful weapons in the environmentalist's armory. But some argue that it is too pow- 
erful, and places too high a priority on obscure species at the expense of economic growth. 

2) The Clean Water Act is the major piece of legislation that protects this country's wet- 
lands. It too is up for reauthorization. 

3) The archaic 1872 Mining Law needs updating, a process that has been underway for 
more than 25 years and now appears to be reaching a climax. 

4) Marine fisheries are in bad shape. The Magnuson Fishery Conservation and 
Management Act has not worked well, with the result that 64 out of 101 marine species for 
which information is available are overfished. With the Magnuson Act up for reauthorization 
in 1993, will Congress put conservation into fisheries management? 

The levers you pull on November 3 will affect these and other important natural resource 
questions. We want you to know the candidates' positions on these issues. 

The 1992 Environmental Elections 
Is the environment an election issue? You bet In the Times Mirror Magazines National 
Environmental Forum Survey conducted by The Roper Organization and reported in the July 
issues of all the Times Mirror Magazines, we found that 22 percent of likely voters among the 
general public have in the past selected a candidate on the basis of his or her environmental 
positions. But among the likely voters who read this or one of our 11 other magazines, 34 per- 
cent have used the environment as a litmus test Readers of our magazines are thus more 
willing than the general public to carry their environmental beliefs into the voting booth. 

The Information You Need 
We asked each Presidential candidate about his proposals to solve natural resource prob- 
lems. And we asked the Vice Presidential candidates to describe their view of the relationship 
between economic progress and environmental protection. 

A party's platform is its contract with the people. Therefore, we have included excerpts from 
each platform that pertain to the environment If you tend to vote along party lines when you 
are unfamiliar with the actual views of the candidates, the platform provides some insight as 
to party differences from an environmental perspective. 

We sent questionnaires to each candidate in the 34 Senate and 11 gubernatorial races and to 
candidates in selected House races whose outcomes can have a significant impact on House 
committees involved with natural resource issues. The responses to the questionnaire are pre- 
sented in a series of charts. At the bottom row of the chart is our score for each respondent 
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The score is based on how the candidate's answers compared to editorial positions taken by 
the Times Mirror Magazines Conservation Council. Based on our Survey, each of our posi- 
tions is supported by a majority of Americans and the readers of our magazines. 

These, in brief, are the positions on natural resources which the Conservation 
Council has set forth in previous issues of Times Mirror's magazines: 

■ Economic development and environmental protection can go forward 
together, but if harsh conditions make a choice necessary, we lean toward 
environmental protection. 

■ Conservation (the wise management and use of natural resources) 
rather than preservation (an absolute restriction of human activity) should be 
the guiding precept of natural resource management 

■ Further efforts are needed to reduce air and water pollution, and to 
protect wild and natural areas, endangered species and wetlands. 

■ Federal government spending should be shifted to environmental 
programs from other programs such as defense. 

■ A strong wetlands protection mechanism must be retained in the 1990 
Farm Bill and include significant funding for the Wetlands Reserve Program. 

■ The Clean Water Act's Section 404 pertaining to wetlands protection 
should be strengthened, and the wetlands permitting process should be 
freed of bureaucratic complications. 

■ Funding should be increased for the acquisition of easements from 
willing private sellers to enhance access to public lands. 

■ The 1872 Mining Law should be reformed to maintain a strong mining 
industry while eliminating the give-away of public resources and requiring 
environmental restoration of mined sites. 

■ Prioritization of endangered species for protection should be done by 
scientists with the costs of protection considered. 

■ Commercial fishermen should pay for what they take, with the funds 
used to restore marine fishery resources. 

■ The Forest Service budget emphasis should be partially shifted from 
timber production to fish and wildlife enhancement 

Not all candidates responded to our questionnaire. In some cases, we found a 
correlation between a candidate's non-response and a lack of concern for 
natural resource conservation. We appreciate the cooperation of those who 
are willing to go public with their positions. 



HOW AMERICAN PUBLIC ANSWERS 
KEY QUESTIONS FACING NEXT 
CONGRESS AND ADMINISTRATION 

Who should prioritize endangered species for protection? 









11% • Politicians 



68% • Scientists 



More efforts needed to protect wetlands? 





53% • Yes 




32% • No 



Should hardrock miners on public lands pay a fee 
for what they take? 



76% • Yes 



14% • No 



Limit commercial fishing to restore marine fish stocks? 



80% • Yes 



15% • No 



Source: The Times Mirror Magazines National Environmental Forum Survey 
conducted by The Roper Organization, 1992. Numbers do not add to 100% 
due to omission of 'don't know" and other chotces. 



PERCENT OF LIKELY VOTERS WHO 
HAVE SELECTED A CANDIDATE BASED 
ON ENVIRONMENTAL POSITIONS 

Times Mirror 
General public Magazines readers 




Why Do We Care? 
You undoubtedly buy this magazine for reasons other than its political advoca- 
cy. Nevertheless, you and the readers of the 11 other Tunes Mirror magazines enjoy a 
lifestyle that depends on a healthy, unpolluted environment and the wise management of nat- 
ural resources. And the choice of the next occupants of the White House and Congress will 
profoundly affect the quality of the environment. Therefore, I ask that you take the time to 
familiarize yourself with the environmental positions of the candidates. And most important 
go to the polls on November 3 and make your opinion known. It's in your hands. 



Source: The Times Mirror Magazines National Environmental Forum Survey. 




Francis P. Pandolfi 
President and CEO 
Times Mirror Magazines 




PRESIDENTIAL DEBATE 




GEORGE BUSH 

Answers Questions From 
Times Mirror Magazines' Readers 



What do you consider your greatest accomplishments 
in natural resource conservation? 

My administration has achieved historic progress in 
the area of natural resource conservation. I proposed, negoti- 
ated and signed the Clean Air Act Amendments of 1990, the 
most protective and market-oriented clean air laws in the 
world; established a moratorium on offshore oil and natural 
gas drilling; accelerated the United States phaseout of ozone- 
harming substances; added more fines and penalties and 
secured more prison sentences for environmental crimes in 
the last three years than in the previous 20 years combined. 

If elected, by 1 996 what will you have accomplished 
toward the conservation of natural resources? 

By 1996, my administration will have reduced air pollution 
emissions by 56 billion pounds — roughly 224 pounds of pollu- 
tant for every man, woman and child in America. We will have 
achieved the goal of reforesting the United States by planting 
at least four billion trees; have implemented my comprehen- 
sive three-part plan to conserve wetlands; boosted recycling, 
energy efficiency and waste reduction efforts; and, through 
the research we are undertaking today, drastically reduce the 
potential for global climate change. 

What do you believe is the relationship between envi- 
ronmental protection and economic development? 
When it comes down to choosing between jobs and 
the environment, where do you stand? 

I believe environmental protection and economic protec- 
tion, far from being contradictory goals, are inextricably 
linked. Since 1973, our Gross Domestic Product has grown 
by more than 50 percent — at the same time, air and water 
quality have substantially improved. My administration will 
continue to pursue strong environmental policies while 
resisting radical approaches that would cause dramatic job 
loss with no provable or comparable environmental gain. 

Do you support the reauthorization of the Endangered 
Species Act? If so, what amendments should be made? 

None of us wishes to contribute to the extinction of a 
species. But Americans have also built a strong and dynamic 
economy based on the use of our vast and bountiful resources. 
We must allow our economy to grow and expand in an envi- 
ronmentally sensitive manner, without facing constant crisis 
and stalemate. I support the approach of groups like the 



Nature Conservancy, which bring together opposing interests 
to find ways to balance the needs of humans and nature. 

Do you believe the 1872 Mining Law needs updating? 
If so, what amendments do you recommend? 

The mining industry plays the primary role in mineral 
exploration in America. Nevertheless, there are some areas 
that should be updated. One is to switch to the collection of 
a holding fee of $100 annually per claim instead of the $100 
worth of annual assessment work required under current 
law. Also, we need to more adequately assure a fair return to 
the Federal Government for the use of surface lands during 
mining and in compensation for patents. Finally, we should 
exclude common construction materials such as stone, sand 
and gravel from the provisions of the Act 

In the upcoming reauthorization of the Clean Water 
Act, what changes do you think should be made to 
Section 404 for the purpose of improving wetlands 
conservation? 

I favor inclusion of these elements in the reauthorization 
of Section 404 of the Clean Water Act: 

• strengthen wetlands acquisition and research programs 
and involve government and the private sector in an effort to 
restore and create wetlands; 

• ensure all Federal agencies observe a common, work- 
able definition of wetlands; and 

• improve and streamline the current wetlands regulatory 
systems so as not to impose burdens on property owners. 

In addition, we need some provision to minimize or elimi- 
nate the "taking" of property rights in the regulatory process. 
My Administration will continue to work to enhance public 
understanding of the value of wetlands. 

Under your budget for domestic discretionary spend- 
ing, would you increase or decrease the amount spent 
on natural resource conservation? Please name at 
least five programs for which you would increase or 
decrease funding. 

My 1993 budget includes a $3.2 billion, or 21 percent, 
increase in domestic discretionary spending to protect and 
enhance America's natural resources and environment 
They include: expanding America's national treasury of 
parks, forests, wildlife refuges, and other public lands; fully 

(continued) 




PRESIDENTIAL DEBATE 

BILL CLINTON 

Answers Questions From 
Times Mirror Magazines' Readers 



What do you consider your greatest accomplishments 
in natural resource conservation? 

One of my greatest accomplishments is preserving 
Arkansas' outstanding natural heritage. Arkansas offers some 
of the best fishing streams and lakes in the country; world- 
record brown trout were taken from the White and Little Red 
Rivers. Arkansas' forests are home to large populations of 
deer, turkey and black bear. 

I've fought to preserve Arkansas' wild lands and its reputa- 
tion as the "Natural State." I've focused Arkansas' environ- 
mental funding on fish and wildlife programs. Since 1983, 
we've created nearly 40 new wildlife preserves and parks to 
protect our rivers, forests, wetlands, and prairies. I've imple 
mented a "no net loss" program for forest land and established 
the Arkansas Natural and Cultural Resources Trust Fund to 
protect natural areas and improve state park lands. In addi- 
tion, my administration created the Arkansas Land Bank and 
the Arkansas Natural and Scenic Rivers Commission. 

I've also cracked down on polluters by beefing up anti-pol- 
lution laws and by strengthening enforcement of these laws. 

If elected, by 1996 what will you have accomplished 
toward the conservation of natural resources? 

Al Gore and I will fight to protect and conserve America's 
natural resources. To begin with, I will call upon all Americans 
to join me in a New Covenant for Environmental Progress, 
to protect and conserve our natural resources for our chil- 
dren. We will challenge every person, family, corporation, 
community and government agency to do more to protect 
our natural resources. 

Specifically, I will acquire new parklands and recreation 
areas with funds now available in the federal Land and Water 
Conservation Fund to increase opportunities for hunting, fish- 
ing and other outdoor activities. And I will direct the federal 
agencies responsible for natural resources to adopt a true 
conservation ethic. I will also support a civilian conservation 
corps to raise environmental awareness among America's 
young people, to put young people to work on constructive 
projects, and to protect our natural resources. 

What do you believe is the relationship between envi- 
ronmental protection and economic development? 
When it comes down to choosing between jobs and 
the environment, where do you stand? 

You don't have to sacrifice environmental protection to get 
economic growth. The choice between jobs and environment 




is a false one: we can have both. The administration believes 
we have to sacrifice the environment in favor of the economy. 

In Arkansas, a clean environment means a strong econo- 
my. Last year, 16 million people visited Arkansas to take 
advantage of the abundant opportunities for outdoor sports 
and recreation. These visitors created thousands of jobs. 

From a broader perspective, the market for goods and 
services related to the environment is approximately $300 
billion and growing at more than seven percent annually. We 
can create jobs by winning the competition for these rapidly 
expanding new markets. We must recognize the opportuni- 
ties to promote environmentally sound economic growth. 

Do you support the reauthorization of the Endangered 
Species Act? If so, what amendments should be made? 

Yes, I support the reauthorization. I believe listing deci- 
sions for species under the Endangered Species Act should 
be based on science, not politics. 

Do you believe the 1872 Mining Law needs updating? 
If so, what amendments do you recommend? 

No Response. 

In the upcoming reauthorization of the Clean Water 
Act, what changes do you think should be made to 
Section 404 for the purpose of improving wetlands 
conservation? 

America's wetlands are one of our most treasured natural 
resources. Wetlands are critical spawning grounds and 
homes for both fish and other game. I strongly support "no 
net loss" of our wetlands and I strongly condemn the Bush 
administration's efforts to rewrite the definition of wetlands, 
a move which would lead to the destruction of large tracts of 
wetlands. I would work with scientific experts at the National 
Academy of Sciences to devise appropriate policies to protect 
our wetlands. 

Under your budget for domestic discretionary spend- 
ing, would you increase or decrease the amount spent 
on natural resource conservation? Please name at 
least five programs for which you would increase or 
decrease funding. 

I would increase funding for several programs. I would 
add funds to support a civilian conservation corps, improve 
wildlife and fisheries management, develop renewable energy 
sources, and reinvigorate the Land and Water Conservation 

(continued) 



BUSH 

implementing my strategy to protect our Nation's wetlands; 
expanding research into the causes of global change; sup- 
porting the development of more energy efficient technolo- 
gies; accelerating the cleanup of Superfund hazardous waste 
sites; reducing contamination in specific geographic areas 
such as the Great Lakes; and increasing Government pur- 
chases of alternative fueled vehicles by about 5,000. 

A recent report on the status of marine fisheries shows 
that a majority of these stocks are overfished. How do 
you plan to implement the recovery of these fisheries? 

My 1993 budget provides a total of $219 million to strength- 
en the Federal role in fisheries management and conservation. 
These efforts include: rebuilding U.S. fisheries by reducing 
overfishing, stabilizing currently productive fisheries, and 
improving stock assessment; promoting recovery of endan- 
gered or threatened species, including marine mammals and 
sea turtles, by integrating conservation of species and fish- 
eries management; protecting and restoring coastal and estu- 
arine fishery habitats; and improving seafood safety. 

What programs will you implement to improve the 
infrastructure for recreation on public lands? 

My America the Beautiful program focuses federal fund- 
ing and expertise on key recreation areas in need of improve 
ment. With a proposed 21 percent increase over last year's 
budget, this program will hire 1,000 more seasonal rangers to 
enhance visitor assistance and resources protection in our 
national parks during peak use. Revenues from a new 12 
month America the Beautiful Passport, sold to the public for 
$30, will be used to increase the number of boat ramps, camp- 
sites, trails and interpretive centers for America's growing 
number of outdoor enthusiasts and improve access for dis- 
abled Americans to public lands. 



CLINTON 

Fund to make more funds available for the acquisition of pub- 
lic outdoor open spaces. I would decrease funds for building 
logging roads on public lands. 

A recent report on the status of marine fisheries shows 
that a majority of these stocks are overfished. How do 
you plan to implement the recovery of these fisheries? 

America has the richest fishing grounds in the world. We 
must preserve and expand this critical renewable resource for 
both sport and commercial fishing. We need to improve the 
scientific and technical capabilities of the Regional Fishery 
Management Councils to make sure that they have the 
resources and technical wherewithal to develop scientifically 
sound management plans for our important commercial and 
recreational stocks. During the past 12 years, the administra- 
tion has tried to slash funding for fisheries management I 
will work with Congress to make sure that our marine and 
fresh water fishery programs and assistance to states are 
properly funded. 

What programs will you implement to improve the 
infrastructure for recreation on public lands? 

Our public lands are some of America's greatest natural 
assets. Because of misplaced priorities on the part of the 
administration, America's public land managers face a huge 
backlog of maintenance and repair — trails have eroded and 
camping facilities, picnic areas, and boat ramps have fallen 
into disrepair. I support a new civilian conservation corps, as 
a low-cost way to restore infrastructure on public lands, while 
inspiring civic pride and responsibility. I would also make 
funds available from the Land and Water Conservation Fund 
to help address critical infrastructure needs in state and local 
facilities. Finally, I would work to ensure appropriate access 
to public lands. 



DEMOCRATIC PLATFORM HIGHLIGHTS 

•Will work to protect old growth forests, provide a 
genuine "no net loss" policy on wetlands and 
preserve critical habitats. 

•Oppose Republican efforts to gut the Clean Air Act 

under the guise of competitiveness. 
•Will create a civilian conservation corps for 

American youth. 

•Oppose new offshore oil drilling and mineral explo- 
ration of environmentally critical areas. 

•Would join European allies in agreeing to limit carbon 
dioxide emissions to 1990 levels by the year 2000. 

•Believe population growth must be controlled by 
working with other nations and organizations to 
fund greater family planning efforts. 



REPUBLICAN PLATFORM HIGHLIGHTS 

•Support Conservation Reserve Program and other 
voluntary programs for conservation on farmlands. 

•Believe land that is not truly wet should not be 
classified as a wetlands. 

•Will require Congress to affirm priority of an 
endangered species prior to undertaking specific 
recovery measures. 

•Oil and gas development should be allowed in the 
Arctic National Wildlife Refuge. 

•Will require federal agencies to promptly 
compensate from their budgets for denial of use 
of private property for environmental purposes. 

•Want to reduce the amount of land owned or con- 
trolled by the government 



'Let me get this straight 

9" you expect me to 
load up a car 
and head across 1-90?" 



"Whew 
sense of a 




: is remarkable how one simple step can change your whole sense of the world. The step up to a truck. 
Where you not only sit comfortably above the crowds, but have the power to avoid them altogether. 

No one understands this better than a truck company. Our new Jimmy SLT skillfully combines truck 
Irength and power, 4-wheel anti-lock brakes and the ease of available push-button 4-wheel drive, 
iiiving you an open invitation to take the long way home. And while granting such freedom, it is a 
aehicle that at the same time embraces you with leather-trimmed seats, advanced Softride suspension, 
wen an available CD. player. 

To learn more about the Jimmy SLT, call us at 1-800-GMC-TRUCK ( 1-800-462-8782). And let a truck 
se the start point for your travels. 

tvMC. GMC Truck and |lmmy are registered trademarks of General Motors Corp. C * P BixSeup. Ainrrial I jj [ m. THE STRENGTH OF EXPERIENCE 




KEY 

STATE 

RACES 

RANKING THE CANDIDATES 

The candidates in all 34 Senate 
races and 11 gubernatorial races were sur- 
veyed. In addition, candidates from select 
House races were included because the 
incumbent is in a leadership role on a com- 
mittee or subcommittee that decides natur- 
al resource issues. In some states, more 
candidates are listed than are actually run- 
ning because some candidates lost in a pri- 
mary after this Guide went to press. 

Each campaign office received at 
least three phone calls to verify that the 
questionnaire had been received. Where 
necessary, an additional copy was sent 

The questions are framed in an 
either/or manner. Many candidates provid- 
ed additional comments in response to the 
questions. On the scoresheet, an X is 
shown where the candidate checked the 
indicated response. A • is shown where a 
written-in response is closest to this choice. 

Conservation Council Score: A 
candidate's score is based on how 
responses to 14 of the 28 questions we 
asked compared with editorial positions 
taken by the Tunes Mirror Magazines 
Conservation Council. These positions 
are stated in the introduction to this 
Guide. You may wish to adjust the score if 
you disagree with our positions. 

Each question is worth one-four- 
teenth of the total score. A pro-conserva- 
tion response receives the full value of the 
question. Non-responses are assigned a 
quarter of the value of the question to give 
a candidate some benefit of the doubt 
Where candidates wrote comments sug- 
gesting a balance between the choices, 
they receive half the value of the question. 
If the written comments lean more toward 
conservation, three-quarters of the value 
of the question is assigned. An "anti-con- 
servation" response to a question is given 
a zero. A score of 100 represents total 
agreement with our positions. 

Some candidates did not respond 
to the entire questionnaire. Their column 
is left blank and a 'NR' is shown for their 
score. For gubernatorial races, those 
questions that are not relevant to the state 
are excluded and a 'NA' is shown. 

The states of Alabama, Georgia, 
Indiana, Louisiana and Nevada did not 
have sufficient responses to merit inclu- 
sion. The Senate or gubernatorial race 
has been omitted in several states 
because neither candidate responded. 



On this scoresheet, the candidates go on record with their 
specific environmental positions. Make sure they keep 
their promises once they're elected. Save this scoresheet to 
compare it with their records in the future. 

QUESTION/ISSUE 

1 Can environmental protection and economic development go hand in hand? 

□Can go hand in hand 

□Must choose between environment and development 

2 Which is more important: economic development or environmental protection? 
□Economic development 
□Environmental protection 

3 Which statement most closely describes your view on natural resource management? 
□The best way to preserve wildlife, natural areas, and natural resources is to prevent 

development and restrict most other human activity in these areas 
□We can protect and conserve wildlife, natural areas, and natural resources by managing 
these resources, while also using them for the benefit of our economy and the public 

4 Federal spending should be shifted to environmental programs from defense. 
□Agree 
□Disagree 

5 Will you vote to increase the budgets of the BLM and the Forest Service to acquire 
easements across private land from willing sellers to access public land? 

□Yes 
□No 

6 Which elements of the reform of the 1872 Mining Law do you favor? 

□Royalty payments for extracted minerals 
□Elimination of the patenting provision 
□Elimination of the "right to mine" 
□The present law is fine 

□Mining shouldn't be allowed at all on public land 

7 Would you support shifts in the Forest Service budget from road building for logging 
to public recreation opportunities and restoration of fish and wildlife? 

□Yes 
□No 

8 Should we maintain strict policies on the protection of wetlands that could hurt our 
chances for economic growth and jobs? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

9 Will you support a strong Swampbuster provision of the 1990 Farm Bill to eliminate 
subsidies to farmers who drain or fill wetlands on their property? 

□Yes 
□No 

10 Do you support the Wetlands Reserve Program where farmers are paid to perma- 
nently protect wetlands on their property? 

□Yes 
□No 

1 1 Should we maintain strict policies on the protection of endangered species that 
could hurt our chances for economic growth and jobs? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

12 Who should decide which endangered plants and animals should be given priority 
protection? 

□Government/Politicians 

□University Biologists or Environmentalists 

13 Do you support halting commercial fishing for certain salt water fish where the eco- 
nomic benefit of its use in a recreational fishery exceeds that in a commercial use? 

□Yes 
□No 

14 Will you support repealing the gas tax exemption for commercial fishermen if the 
funds are targeted to the restoration of the fish stocks that they use? 

□Yes 
□No 

T Times Mirror Magazines Conservation Council Score 
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QUESTION/ISSUE 

1 Environmental protection and economic development? 

□Can go hand in hand 
□Must choose between 

2 Which do you usually believe is more important? 

□Economic development 
□Environmental protection 

3 Best natural resource management? 

□Preservation 
□Conservation 

4 Shift federal government spending to environment? 

□Agree 
□Disagree 

5 Increase budgets for public lands access? 

□Yes 
□No 

6 Favor 1872 Mining Law reform? 

□Royalty payments for extracted minerals 
□Elimination of the patenting provision 
□Elimination of the "right to mine" 
□The present law is fine 

□Mining shouldn't be allowed at all on public land 

7 Forest Service budget shift to recreation/fish and 
wildlife? 

□Yes 
□No 

8 Maintain strict wetlands protection? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

9 Support strong swamp buster provision of the 1990 
Farm Bill? 

□Yes 
□No 

10 Support Wetlands Reserve Program? 

□Yes 
□No 

1 1 Maintain strict endangered species protection? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

12 Who prioritizes endangered species protection? 

□ Government/Politicians 

□University Biologists or Environmentalists 

13 Sport-only salt water fisheries? 

□Yes 
□No 

14 Repeal gas tax exemption for commercial fishermen? 

□Yes 
□No 

T Times Mirror Magazines Conservation Council Score 
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QUESTION/ISSUE 

1 Environmental protection and economic development? 

□Can go hand in hand 
□Must choose between 

2 Which do you usually believe is more important? 

□Economic development 
□Environmental protection 

3 Best natural resource management? 

□ Preservation 
□Conservation 

4 Shift federal government spending to environment? 

□Agree 
□Disagree 

5 Increase budgets for public lands access? 

□Yes 
□No 

6 Favor 1872 Mining Law reform? 

□Royalty payments for extracted minerals 
□Elimination of the patenting provision 

□ Elimination of the "right to mine" 
□The present law is fine 

□Mining shouldn't be allowed at all on public land 

7 Forest Service budget shift to recreation/fish and 
wildlife? 

□Yes 
□No 

8 Maintain strict wetlands protection? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

9 Support strong swampbuster provision of the 1990 
Farm Bill? 

□Yes 
□No 

10 Support Wetlands Reserve Program? 

□Yes 
□No 

1 1 Maintain strict endangered species protection? 

□Yes, sacrifice is worth making 
□No, sacrifice is not worth making 

12 Who prioritizes endangered species protection? 

□Government/Politicians 

□University Biologists or Environmentalists 

13 Sport-only salt water fisheries? 

□Yes 
□No 

14 Repeal gas tax exemption for commercial fishermen? 

□Yes 
□No 

T Times Mirror Magazines Conservation Council Score 
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THE VICE PRESIDENTIAL CANDIDATES 




"What is the relationship between domestic economic progress 
and the protection of this nation's natural resources? 
Can economic progress and environmental protection 
co-exist or should we favor one over the other?" 



DAN 
QUAYLE 



This fall, President Bush and I will rally the American 
people behind an agenda for building a stronger, safer, more 
secure America. On the issues — taxes, government spend- 
ing, family values, strong defense, and combining environ- 
mental protection with strong economic growth that creates 
jobs — Americans will choose between two fundamentally 
different views of the future. 

President Bush's environmental program is working. Under 
his new Clean Air Act, the cities not in compliance with clean 
air standards were cut by 40 percent. Toxic emissions are 
being cut to reduce the health risks to Americans by 75 per- 
cent. America's rivers and waterways are cleaner than ever. 

As Chairman of the President's Council on Competitive- 
ness, I have worked to implement promptly environmental 
programs that also promote economic growth and job cre- 
ation. In two years, we have already proposed clean air regu- 
lations that will achieve 75 percent of the reductions in air 
pollution. These regulations are drafted to save America's 
small businesses from bureaucratic red tape and reduce the 
cost by $2 billion. In short, we put people first while protect- 
ing the environment. 

By contrast, under Bill Clinton, Arkansas ranks 42nd out 
of 50 states in environmental protection. To hide his record, 
Clinton picked Al Gore as his running mate. Together, they 
peddle policies that put lawyers and unelected bureaucrats in 
the driver's seat. Gore wants to abolish the internal combus- 
tion engine. He supports a carbon tax that will raise gas prices 
26 cents and dramatically increase utility bills. They want to 
increase mileage requirements nearly 50 percent — resulting in 
unsafe cars, and threatening over two million American jobs. 

America has a choice: Clinton/Gore's environmental 
extremism and job losses. Or the prudent stewardship of 
President Bush, whose policies will produce economic 
growth and a cleaner environment. 



AL 
GORE 




Voodoo economics is still alive. The current myth — envi- 
ronmental protection is incompatible with economic growth. 
The truth: sound environmental policies are a precondition 
of economic growth, not a brake on it In forcing this false 
choice, George Bush and Dan Quayle are threatening our 
economic future, our environment, and the quality of life our 
children will enjoy. 

Protecting the environment means investing in the future 
and in a growing economy that will produce new jobs and 
increase productivity. By protecting our natural resources 
we preserve the foundation for economic progress. Natural 
systems support the production of goods and services in 
every sector of the economy. And, environmental efficiency 
helps businesses become more competitive. After all, pollu- 
tion really is waste — what's left over from the production of 
goods. Reducing pollution — economic waste — increases 
profits and makes our industries more competitive. A recent 
report from the chemical industry, for example, shows that 
investments in pollution prevention pay off — firms dramati- 
cally cut costs by reducing waste, saving energy and stream- 
lining their operations. 

Our competitors have gotten the message and they're 
taking action. The global market for environmental technolo- 
gies is currently at about $270 billion a year and is growing 
at seven percent a year. Openly proclaiming this to be the 
biggest opportunity in the history of world business, Germany 
and Japan are poised to seize the opportunity. Are we? 

We do indeed have a choice to make — but it is not the false 
choice presented by George Bush and Dan Quayle between 
jobs and the environment. The real question is whether we 
will cling desperately to the tired polluting ways of the past or 
move forward aggressively to strengthen our economy, create 
jobs, increase productivity, and ensure a healthy environment 
for our children. Bill Clinton and I think the choice is clear. 



Photo sources: Cntr. for Marine Conservation; Dept. of Tourism (DOT) MT. Bush: American Recreation Coalition Photo. Clinton: Sylvester/FPG. Gore, Ouayle: Reuters/Bettmann. Frieze photos L to R: 
DOT MT; USDA Forest Svce. (USDAFS); DOT CA; Ski the Summit (SS); DOT FL; DOT TN; Camett/POPULAR SCIENCE (PS); DOT MT; SS; USDAFS. DOT MT; bald eagle: Scott Wm. Hanrahan; DOT 
MT; bow hunter & white-tail deer: Scott Wm. Hanrahan; DOT CA; sailboat: Charles Barthold; USDAFS; Vuich/GOLF; DOT FL; DOT Chicago; S. Andresen; Knepp/Mono Lake Comm.; Camett/PS. DOT 
FL; woodchopper: Hubert Schriebl; Pamela Loren; Central Park: Kanno/FPG. Red tox: Scott Wm. Hanrahan; DOT Chicago; M. Morris; DOT A2. USDAFS; DOT FL; S. Andresen; USDAFS; SS; DOT MT. 




Automotive Newsf ront 

Edited by DAN McCOSH 




Suborbital velocity 



"Never mind the noise, feel the pow- 
er," a Ford of England technician tells 
European correspondent David Scott 
before a trial drive in a prototype 
British Fiesta with an Orbital two- 
stroke from Australia under the hood. 
The 1.2-liter two-stroke delivers 80 
horsepower, a third more than Ford's 
comparable displacement four-stroke. 

"Its greater muscle is immediately 
apparent as I jab the accelerator in sec- 
ond gear, when the little car surges for- 
ward like a hot hatch," reports Scott. 

"The downside is noise. At its low 
600-rpm idle the engine has an odd, 



tickety-tack rhythm hinting at 
diesel knock. Under way, the 
steady rattle fades a bit, and at 
speed becomes a hushed clatter 
masked by tire and wind noise. I 
wouldn't like to live with it, despite 
the impressive performance." 

Two weeks later, a drive in a second 
prototype, this time at Orbital's unfin- 
ished manufacturing plant in Tecum- 
seh, Mich., proves even less encourag- 
ing. This Fiesta shakes severely at idle, 
acceleration is mediocre at best, and 
overall the car performs worse than an 
Orbital-powered Ford Escort that 
Popular Science drove three years ago. 

Apparently anxious to demonstrate 
its lead in the two-stroke race, Ford is 
evaluating a prototype fleet of about 
50 two-stroke Fiestas on British and 
German roads and promises a produc- 



tion model for Europe by 1995. Still, 
the automaker appears to have done 
little development work on the chassis 
or engine so far to address the driv- 
ability problems. 

Perhaps more significant than the 
feeble Fiesta is Ford's announcement 
that it has independently substantiat- 
ed at least some of Orbital's emissions 
tests for its two-stroke engine design. 
So far, however, the engine has only 
passed current U.S. emissions stan- 
dards for 50,000 miles. Orbital also 
says it has passed California's pending 
standards for Ultralow Emissions Ve- 
hicles, but Orbital's numbers indicate 
that it has only met those standards 
for hydrocarbons and carbon dioxide, 
not the critical oxides of nitrogen 
emissions. 

Tooling up for Impact 

Hughes Power Control Systems in 
Torrance, Calif., has set up a produc- 
tion line to produce electric car invert- 
ers, the solid-state black boxes that 




Hughes Power Control Systems' noncontact inductive "paddles" allow safe recharging for electric cars even with high-amperage current. 
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BATTLE 
OF THE 
BATTERIES 



B 



BY RICK COOK 



arteries provided most of the technical interest at this year's 
Arizona Public Service Solar Electric 500 electric vehicle 
race — and a battery also ended the race. The three-day com- 
petition featured everything from solar-powered vehicles to 
hybrid gas-electric vehicles constructed by high shool students, hob- 
byists, and small-volume manufacturers. 

On the race track — the same as on public roads — the key to a suc- 
cessful electric vehicle is the battery system. The event showed off 
most of the major battery technologies that might power practical elec- 
tric cars in the next decade or two. Entries in the electric stock-car race 
used lead-acid, zinc-air, zinc-bromine, nickel-cadmium and nickel-iron 
batteries. A vehicle with a sodium-sulfur battery ran demonstration laps 
and nickel-metal hydride batteries were on display in the exhibit area. 

It became apparent early on that the stock-car race would be domi- 
nated by the exotic battery technologies. Although some of the lead- 
acid cars posted good lap times, they simply didn't have enough en- 
ergy to keep the winning pace. In Saturday's Open race, which was 
run under different rules, several of the lead-acid cars changed bat- 
teries as often as eight times in pit stops. 

A zinc-air-powered entry, sponsored by Arizona Public Service Co. 
and built by Dreisbach Electromotive Inc. (DEMI), was based on a 
modified Saturn coupe. On each of the three days of the event the car 
ran a one-lap race against a conventional Saturn used as a reference 
vehicle. The electric car never won, but by the last day the convention- 
al and electric vehicles finished within half a car length of each other. 

A zinc-air battery uses oxygen from the air and zinc in an electrolyte 
of potassium hydroxide. Less exotic than zinc-air, nickel-iron uses a 
base electrolyte, usually a potassium hydroxide solution. Nickel-iron 





A bromine spill that started with an overheated battery in a Solectria Force sent several people to 
the hospital and prematurely ended the race. 



Entries at the Phoenix Solar Electric 500 car race used a broad range of bat- 
tery technologies. 

doesn't have the energy storage capacity of some of the other tech- 
nologies, but it has nearly twice as much as lead-acid cells. With an 
energy density of 80 watt-hours per kilogram, the zinc-bromine battery 
packs about three times as much energy per kilogram as a lead-acid 
battery. This puts it behind zinc-air and sodium-sulfur in the energy- 
density sweepstakes, but it operates at room temperature, and doesn't 
need an auxiliary battery pack for burst power. 

The meet's final event came to a sudden and 
dramatic end when the zinc-bromine battery pack 
started billowing red-orange smoke on lap 92. A 
battery fitting had come loose and both dark red 
bromine vapor and liquid bromine came pouring 
out of the battery casing in the Solectria Force 
made by Solectria Corp. of Arlington, Mass. Driv- 
er James Worden spun his car out on the edge of 
the infield, bailed out the window, crawled away 
from the car, and collapsed. Worden was airlifted 
to a nearby hospital and spent three days there. 
Fourteen other people who had breathed the 
bromine fumes were also taken to the hospital. 
Race promoters canceled the rest of the race and 
evacuated the track as a precaution. 

Despite Worden's experience, and though 
none of the alternative batteries emerged from 
the races as a clear winner, the overall perfor- 
mance of the field demonstrated one fact quite 
clearly: The auto industry is getting closer and 
closer to producing a practical electric car suit- 
able for the way the average American drives. 
Many of the cars in the electric stock event aver- 
aged more than 55 mph over the 91 laps of the 
race with the winner's speed at about 62 mph. HS 
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convert direct current from the batter- 
ies to alternating current for the drive 
motors, as well as managing other 
electrical functions such as incoming 
current from regenerative braking. 

Hughes also unveiled a line of proto- 
type electric-car charging equipment, 
ranging from small portable units to 
multi-car drive-in "kiosks" for rapid 
charging at electric- vehicle service 
centers. Demonstration units will be 
delivered to test fleet operators next 
year, Hughes officials say. 

All four charger models use an in- 
ductive coupling device that connects 
the charger with the vehicle's charging 
port. Resembling a big black cookie 
with a handle on it, the coupler's plas- 
tic-coated "paddle" clicks into place 
when inserted in the port. Hughes 
claims the device eliminates the haz- 
ard of electric shock while hooking up 
the charger. The noncontact device us- 
es magnetic fields produced by electri- 
cal coils embedded in the paddle, 
which interact with fields produced by 
coils in the charging port to complete 
the circuit. Metal-to-metal physical 
contact, as in a conventional plug, is 
eliminated. 

According to Daniel Rivers, manag- 
er of electric vehicles, the electrical 
losses at the inductive coupling are 



ROVER RETURNS 



The original Land Rover grew out of a des- 
perate need for farm trucks in post-World 
War II Britain, but it made its reputation in 
Asia, Africa, the South Pacific, and South 
America as the one that always got through 
somehow. Now the Land Rover is back, 20 
years after it was last seen on U.S. shores, 
in the form of the brawny, quasi-military De- 
fender 110. Rover intends to import a mere 
500 of these vehicles, at about $45,000 
apiece. The U.S. company will 
also change its name to Land 
Rover. 

A combination of box-section 
steel chassis, flat glass, and 
aluminum body panels, the 
five-door, nine-passenger 
rolling antique uses a 180-hp 
version of the 3.9-liter Rover 
aluminum V8 that makes 227 
pound-feet of torque at 3,250 
rpm, qualifying the vehicle as 
the most powerful Land Rover 
ever built. It tows 7,700 lbs. off- 
road, and an 8,000-lb. winch is 
optional. Viscous differentials 
make it a full-time four-wheel- 
drive system with a two-speed 
transfer case. 

The suspension offers 11 
inches of travel with 8.5 inches 



of ground clearance. Probably its most dis- 
tinctive feature that sets it off from the sub- 
urban mall patrol is an external roll cage 
that thwarts charging rhinos and allows 
easy recovery after tumbling down a jungle 
ravine. We drove it across 5,000 acres of 
trails at Eastnor Castle in the British mid- 
lands, and we're absolutely sure it will han- 
dle North America's snow and ice as 
well. — Jim McCraw 
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The last wrench set you'll ever need. 



Quality Craftsman features: 

Alloy steel-forged for strength 
Chamfered jaws and box end for easy on and off 
12 -point box end for working in tight spaces 
1 5 - degree box end offset for better knuckle clearance 



This is your chance to get an incredible assortment of 
rugged, durable Craftsman® wrenches - wrenches that are 
made in America and guaranteed forever- for one 
unbelievably low price. Let's face it. You can never really 
have enough wrenches. So if you need another set for the 
car or the garage, this is it. However, if you only buy one 
wrench set in your life, this is probably the only ^ 
one you'll ever need. 

Standard, Metric, Ignition Sets; all for $59. 

You get 34 wrenches in all : a 12-piece standard 
combination set (1/4" to 7/8"), a 12-piece metric 
combination set (6mm to 17mm), plus your choice 
of two 10-piece combination ignition sets. Choose 

standard (5/32" to 7/16") or metric 
(4mm to 11mm). Purchased 
separately, these wrenches cost 
over $100. But if you call now, 
you can get them all for just $59 
(Shipping and handling $4.95) 

Now all your wrenches can be guaranteed 
forever. If any of these wrenches fails to give you 
complete satisfaction return it to Sears for a free 
replacement. But this special 3-set package is not available 
in any Sears store or catalog. You can only get it by calling 
SearsCharge, Discover Cardf or cash orders are welcome. 

Call now, quantities are limited. 1-800-326- 1760 Ext. 6 
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typically less than 1 percent. The cou- 
pling technology draws on Hughes' ex- 
perience in developing shock-proof un- 
derwater couplings used by divers 
working on offshore drilling platforms 
in Britain's North Sea. 

The charging systems are "smart" 
in that they can query the car's batter- 
ies to determine how much charge 
they can accept and how fast. They 
will also be able to keep track of whom 
to bill for the electricity. At home, the 
cost will show up on the residential 
electric bill, while drivers topping up 
batteries at remote charging stations 
will likely pay with credit cards. 
— Stuart F. Brown 

New compacts share chassis 

Chevrolet's Geo division and Toyota 
have produced one of the most success- 
ful hyphenated car projects this model 
year — the redesigned Corolla and Geo 
Prizm, sharing mechanicals, but not 
interiors or exterior sheet metal. 

On the outside, Toyota has given 
the 1993 Corolla rounded corners 
quite similar to the Tercel and Camry. 
On the inside, Toyota stretched the 
cab, adding three inches of total 
legroom (and 5.5 more cubic feet of 
space) — moving the Corolla from sub- 
compact to compact class. Geo's Prizm 
is dimensionally similar, but with a 
one-piece side panel and a more 
streamlined instrument panel. 
Weight and gas mileage (28 mpg in 
the city/33 to 34 mpg on the highway) 
are about the same as the old model. 
For the first time, a driver-side air 
bag comes standard with all models; 
ABS is optional. 

Under the hood, the Deluxe and 
top-of-the-line LE models come with a 
new 1.8-liter, 16-valve engine, which 
provides 115 horsepower (same as the 




HYUNDAI'S OWN MOTOR 




The cars that Korean automaker Hyundai 
has sent to the United States to date have 
been powered by Mitsubishi-designed en- 
gines. For 1993, the Scoupe sporty coupe 
comes with a 1.5-liter homegrown engine 
that develops 92 horsepower in its natural- 
ly aspirated version, and 115 hp with the 
addition of a small turbocharger. 

An engineering team at the company's 
Mabookri Engineering Research and De- 
velopment Center near Seoul worked for 
six years designing the compact four-cylin- 
der motor. The relatively long-stroke engine 
uses three valves per cylinder actuated by 
a single overhead camshaft. 

In its turbo version, the little engine scoots 
the Scoupe around adequately without ex- 



cessive lag waiting for the boost to come 
on. But for a turbo motor, power output is 
disappointing — and not much greater than 
the best 16-valve non-turbo engines. Clear- 
ly, Hyundai has tuned its budget hot rod for 
longevity. Scoupe turbos will sell for under 
$11,000, while models with the new 92-hp 
engine keep the $9,000 1992 price tag. 

Hyundai's base model Elantra sedan with 
automatic transmission and upscale GLS 
models will have a 1.8-liter 16-valve motor 
that produces 124 hp. The dual-balance- 
shaft Mitsubishi-designed engine is a 
smooth runner that develops 116 pound- 
feet of torque. The five-speed Elantra base 
model retains its smaller 113-hp original 
motor. — S. F. B. 



last Camry). The base model still has 
a 1.6-liter power plant. 

Driving in the Adirondack moun- 
tains, the 1.6-liter, five-speed manual 
and 1.8-liter four-speed automatic 
proved roughly equivalent: Both accel- 
erated and shifted smoothly across a 
broad range of speeds. (The 1.8 liter al- 
so comes in a five-speed manual.) On 
the relatively smooth test roads, at 
least, the suspension was firm but not 
harsh. The new Corolla/Prizms are 
markedly improved over the wind- 
sway-prone older models. Front seats 
are firm and comfortable, if somewhat 
narrow. The most notable improve- 
ment is the noise level: New braces and 
foam rubber insulation mute engine vi- 
brations, making the new Corolla far 
quieter than previous editions. 

Toyota hopes to market this car to 
people who want something more than 
a subcompact, but find the new Camry 

Geo Prizm (top left) differs from its Toyota 
Corolla sibling in exterior and interior styling, 
but shares mechanicals. 



out of their price range. In fact, a typi- 
cally equipped Deluxe Corolla should 
sell for around $12,000 to 14,000— 
about what Camrys cost a couple of 
years ago. — Robert Lang re th 

Running flat 

A complete high-performance run-flat 
tire system, recently unveiled by 
Bridgestone, includes a specially con- 
structed bead-retention aluminum al- 
loy wheel made in Japan for Bridge- 
stone and a low-pressure warning 
device. The run-flat system is based 
on a variant of the Bridgestone Expe- 
dia S-01 high-speed tire in one size on- 
ly— P275/40ZR-17. Bridgestone says 
the tire/wheel combination is capable 
of traveling at least 50 miles at 55 
mph with zero air pressure, and can 
be repaired using conventional radial 
tire plugs. 

The system will be available at first 
only for 1988 to '93 Chevrolet Cor- 
vettes and Callaway Corvettes, the ul- 
tra-high-performance variants built 
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by Callaway Cars in Old Lyme, Conn. 
Callaway will be the exclusive U.S. 
distributor for the Bridgestone run- 
flat system. 

The Expedia S-01 Runfiat AM, as it 
is called, uses a specific rubber com- 
pound plus a low-pressure support in- 
sert that together allow the deflated 
tire to support the weight of the car 
for extended driving. Bridgestone 
claims that the tire/wheel design also 
enhances vehicle control in blowout 
situations. The unidirectional alu- 
minum wheel has a "wedge hump" 
rim that is designed to keep the tire 
attached to the bead under zero-pres- 
sure conditions. 

The third element of the system, 
the tire-pressure warning device, con- 
sists of transmitter modules for each 
of the four wheels, a radio receiver, 
and a warning indicator intended for 
dashboard mounting, manufactured 
by Epic Technologies of Norwalk, 
Ohio. The modules sense and then 
broadcast the news of a pressure drop 
in any tire to the warning device, 



>W-PRES$URE 




Bridgestone's run-flat tire uses a locking rim 
and self-supporting rib. 

which informs the driver that the 
run-flat system is operating, even 
though the driver may not feel the 
pressure loss. 

The run-flat system as installed by 
Callaway will cost about $5,000 for 
four tires, four wheels, and the sen- 
sor/warning system. Bridgestone says 
it is working with auto manufacturers 
to offer a low-cost run-flat system that 
will eliminate the need for heavy, 
bulky spare tires, offering the manu- 
facturers opportunities to save weight 
and gain trunk space. — J. M. HS 







It's the world's first analog chronograph to provide such detai 
lap timing information. It has the world's fastest full sweep second 
hand. Introducing the TECHGEAR™ F1 Chrono™ from Pulsar. 

This fully functional chronograph can tell you just about anything you 
need to know about almost anything that moves. Like lap times, 
lap time differences, total laps, and fastest laps. It even stores and 
recalls total laps and fastest lap on command. And it does it all 
at a price that won't slow you down. 
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Model shown: PYP002S. See the entire TECHGEAR 1 " collection priced from $75-5300. 
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34"— that's how tall Rheem's* ^^^new Criterion" stands, making it one of the smallest residential gas furnaces ever 
made. All of which means it will fit into the tiniest of spaces, leaving room for air cleaners and humidifiers. 
But what you can't see is just as important. 

Comfort, for one. For such a small furnace, the new Criterion packs a lot of heating power: capacities from 50.000 to 
150,000 Btu. And it delivers this heat to your whole home quietly and efficiently 

Economy, for another. The new Criterion is fueled hy clean natural gas. one of the most economical ways to heat your 
home. The most dependable, too. 

Reliability, for a third. We use only top-quality electronic furnace controls and compo- A ^^^^mi'i 
nents from world-class companies like Honeywell. And this furnace has a unique 

patented heat exchanger design. We're so sure of its performance, we back every fq/fc- ^^QUAlJT^ 

model with a 20-year limited heat exchanger warranty. 
Find out more by calling 1-800-548-RHEEM. 
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In a test house (top left), "people" are actually occupant simulators (above right) that produce heat 
and humidity. Measurements are compiled via the data-acquisition system board (above left). 



All in the (artificial) family 

Imagine a three-bedroom brick house 
where the "people" are actually black 
cylinders with light bulbs as hearts. 
Welcome to the Gas Research Insti- 
tute's test house, in a real Chicago 
neighborhood. Here, nearly every hu- 
man activity involving air movement, 
temperature, and humidity is simu- 
lated for a family of four. 

Operated by the Chicago-based insti- 
tute, which researches and develops 
new natural-gas technologies, the test 
house is helping engineers, architects, 
and builders learn more energy-effi- 
cient ways of maintaining indoor com- 
fort. The researchers replace people 
with heat sources (the light bulbs), hu- 
midififrs, and sensors to provide a con- 
trolled setting. This is because it's diffi- 
cult to measure space conditioning, 
unvented combustion, and indoor air 
quality with a real family that con- 
stantly opens and closes the doors. 

One of the current test subjects is a 
heat pump being developed with York 
International of York, Pa. Instead of 
using an electric motor to drive the 
compressor, it has a Briggs & Stratton 
latural-gas-fueled engine ["What's 
\ T ext in Home Energy," Nov. '90]. Now 
being test-marketed, the efficient 



variable-speed heat pump is expected 
to be widely available in about a year, 
say York officials. 

Neil Leslie, manager of the project, 
says the test house has yielded key 
findings: For example, ceiling 
fans allow the air-conditioning 
system to work at higher tem- 
peratures (thus saving energy), 
and "zoned" heating/cooling for 
every room (using separate 
thermostats and electronic 
dampers) increases comfort. 

With nobody really living in 
the house, who watches it? An 
array of computer sensors and a 
security system monitor each 
room every five seconds. The 
neighbors don't complain. 
— John F. Wasik 

Panels for insulation 



An experimental panel that en- 
capsulates silica powder within 
vacuum chambers may provide 
a new insulation option for re- 
frigerators and houses. 

Several models of the panels 
have been designed, using met- 
al or plastic enclosures. But a 
new panel developed by Leon 
Glicksman, a professor of ther- 



mal science and building technology 
at the Massachusetts Institute of 
Technology in Cambridge, uses a glass 
closure instead. Glicksman says that 
the glass will prove to be superior be- 
cause its heat conductivity, or ability 
to transfer heat, is only about 5 per- 
cent that of metal, and its durability 
is greater than that of plastic. These 
features will enable the panel to 
maintain its vacuum for a minimum 
of 20 years. 

The basic panel construction calls 
for a sheet of glass, ''ioo inch thick, im- 
pressed with three- to five-inch-wide 
indentations for radiative-heat-block- 
ing silica-powder bricks. A second 
sheet of glass seals the silica into a 
vacuum chamber, with a quarter-inch 
layer of non-chlorofluorocarbon-con- 
taining foam serving as a protective 
cushion. (Chlorofluorocarbons, or 
CFCs, are found in some insulative 
foams; the chemicals are being phased 
out of use.) The thinness of the glass 
decreases the panel's heat conductivi- 
ty, making the system a better insula- 
tor. The thin glass also provides 
tremendous flexibility, allowing the 
panel to withstand the stress of dra- 
matic temperature changes. 

Manufacture of the panels is not ex- 
pected to be costly because silica and 
glass are relatively inexpensive. 




Experimental 

replace chlorof luorocarbon 
containing insulation. 
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CONSTRUCTION-WASTE DISPOSAL: IT'S A GRIND 




Top grinders (above) can reduce construction waste down to one-sixth of its original volume, saving space in often-overcrowded landfills. 

With municipalities increasingly running out of available waste-dis- 
posal space, imagine the trepidation — and the expense — of driving 
up to the landfill with several truckloads of debris from a demolished 
house or building. 

This predicament has inspired the use of top grinders in demolition. 
Top grinders aren't new — they've been used for decades to render 
logging scraps into wood chips. However, their use in grinding down 
construction debris is now catching on nationwide. Jim Eckley, for ex- 
ample, who operates Aggregate Carriers of Mead, Neb., says that 
his top grinder can reduce a typical 1 ,200-square-foot 1 ''2-story 
home to 130 yards of pulverized debris in two hours (see photo). 



The $300,000 machine that Eckley uses, made by Morbark Inc. of 
Winn, Mich., has a large hopper that contains an eight-foot disc with 
56 whirling carbide-steel blades. A knuckle-boom loader lifts the de- 
molished house into the hopper, where it is ground and blown onto a 
conveyor. From there, it's off to the landfill. 

'The entire house can be hauled off in a single truck," Eckley 
adds. Ordinarily, the mass of debris from a demolished house 
would fill six truckloads. "About the only thing that gives us trouble is 
an inner-spring mattress. The grinder will take the wood, plaster, 
nails, plumbing, heating, and electrical components — everything 
but the foundation." — Merle Henkenius 



Though the panels could add 75 to 100 
pounds to the weight of a standard re- 
frigerator, this may not prove to be a 
problem. Some appliance manufactur- 
ers are considering increasing refrig- 
erator weight anyway, to balance off 
weight gains that resulted when 
refrigerator doors were redesigned to 
provide additional storage capacity. 
— Jerry Shine 

Update for baseboards 

Electric baseboard heat suffers an un- 
enviable reputation: It may be cheap 
to put in, goes the logic, but it's costly 
to operate and doesn't maintain a con- 
sistent temperature. 

The blame rests partly with bimetal- 
lic-strip temperature control sensors. 
Slow to react, these mechanical sen- 
sors may allow temperatures to wan- 
der as far as 5°F to either side of the set 
point before switching the heater on or 
off. This wastes energy in two ways: By 
requiring the heater to raise tempera- 
tures as much as 8°F, baseboards draw 
current longer than necessary; and oc- 
cupants who are chilled by the low end 
of the temperature swing may set the 
thermostat higher than they would 
otherwise. 

A new type of thermostat, a micro- 
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With a thermistor, which alters resistance with temperature, an electric-heater thermostat saves energy. 
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Grand Am * GThas a made-to-measure feeling: Its front 
bucket seats position you without compromise. Analog 
instruments are lit in high-visibility red. The controls 
flanking its leather-wrapped wheel put you in complete 
command. And a responsive IB-valve, 175-hpdual 
overhead cam engine and standard anti-lock brakes put 
you at the cutting edge of the automotive fast track All for 
thousands less than import labels like Accord or Camry* 
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Wante " 

Start Your Own Business 
by Capitalizing on the 
Exploding Growth of 
Steel Framing in 
Residential Construction 

Experts Agree, the Potential for Steel Framing in Today's Residential Construction 
Market is UNLIMITED, and Expanding Rapidly. Join Tri-Steel, the Industry Leader. 
Start by Building Your Own Home. 




It's 



Easy to Start with: 
Low, 1 00% Refundable Investment 
Detailed Training Manuals 
4 Unique Distributor Programs 
No Franchise Fees 
Financing Available 
Hands-On Training 
Technical and Sales Support 
Construction Assistance 
Commercial & Small Buildings 
And Much, Much More- 



Affordable Lifetime Homes feature: 

* Simple Bolt-Together Construction 

* Fast, Simple Erection 

* 9" Thick R-30 Insulation 

* 1 00 Standard Models or Custom Designs 

* Environmentally Preferred Materials 

* High Strength for Extra Protection against 
Fire, Termites, High Winds and even 
Earthquakes (Seismic 4 Rating) 

* Clearspan Interiors 

* And Much, Much More 





Call Today to Order a $19. 95 Tri-Steel 
Video or a FREE Information Packet: 

1-800-TRI-STEEL J-p4& 

or call (81 7) 497-7070 Fax: (81 7) 497-7497 StlUCtUreS 

or Visrt Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 c c^,,,^^^..™, 



THE WORLD'S ONLY 
HANDS-FREE PHONE 



1 




• Voice Activated. (Answer without touching) 

• Automatically disconnects. 

• Clear, excellent reception. 

(as far away as 50 feet) 

• 200 name memory speed dial 

(alphabetic recall search - no more guess work) 

• Records all outgoing calls. 

• Long distance blocking 

• 5 Programmable alarm clocks. 

(for important medication or appointments) 



PERFECT FOR HOME OR OFFICE 

IDEAL FOR THE HANDICAPPED 



-Ho*. 



• Elapse time. 

• Last number redial 

• Plus many more options. 
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TEMASEK 

TELEPHONE INC 



Just send check or money order to: 
TEMASEK TELEPHONE CO. 

260 E. Grand Avenue #19 
So. San Francisco, CA 94080 
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processor-based digital line-voltage en- 
ergy control made by PSG Industries of 
Perkasie, Pa., promises to correct these 
problems. PSG's control replaces the 
bimetallic strip with a thermistor, an 
electrical resistor that reacts to tem- 
perature variations by changing its re- 
sistance. The unit's microprocessor 
translates these changing resistance 
values into temperature readings, com- 
pares those with the set point, and 
switches the heater on or off as re- 
quired. The thermostat thus reacts 
quickly enough to keep the room tem- 
peratures within 1.5°F of the set point. 

While this increases comfort, it also 
saves energy. In field tests conducted 
on more than 100 thermostats in Penn- 
sylvania, New Jersey, and New York 
homes, PSG found energy savings of 
15 to 30 percent over bimetallic units. 

The units will work only on "three- 
line" electric heating systems, not on 
the less common "two-line"; your sys- 
tem's manufacturer can tell you which 
type you have. Honeywell is working 
on its own design, to be ready some- 
time next year. — David Dobbs 

Confirming green claims 

Countering an explosion of environ- 
mental product claims from "bio- 
degradable" to "ozone safe," home-cen- 
ter retailers are redoubling their 
efforts to ensure that product labeling 
isn't misleading consumers. At the re- 
cent National Hardware Show in 
Chicago, the National Retail Hard- 
ware Association and Home Center 
Institute (representing some 14,000 
retail outlets) announced an industry- 
wide initiative to encourage scientific 
claim testing. 

Leading the way is Home Depot, a 
home-center-store chain based in At- 
lanta that has an "Environmental 
Greenprint" education program. It 
suggests environmentally sound prac- 
tices and products (without naming 
brands). The program covers subjects 
such as least-toxic pest control, indoor 
air pollution, energy-efficient and wa- 
ter-conserving products, recycling, 
and waste reduction. 

Along with the hardware and home- 
center industry groups, Home Depot 
is asking manufacturers to undergo 
voluntary certification by Scientific 
Certification Systems/Green Cross 
based in Oakland, Calif. The organi- 
zation inspects manufacturing facili- 
ties to verify green claims. Other 
stores are following the Home Depot 
lead: Portland-based Fred Meyer, Inc., 
is adopting Green Cross certification 
and distributes literature on recycling 
and composting. Also, Wal-Mart, 
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NEW TECHNOLOGY 




The World's First Laser Detector... 

Is Also The Best. 



Innovative products are what people have come to 
expect from Escort. Our latest? Passport 1000 Laser, 
the first detector designed to pick up the new laser 
technology. 

Why You Need A Laser Detector 

Radar detectors can't detect laser. If you drive 
through an area where both radar and laser are used, 
a radar detector alone won't fully protect you. Use 
Passport 1000 Laser with your radar detector to provide 
complete laser and radar coverage. 

Superior Range 

Passport 1000 Laser detects laser — and how! 
While laser manufacturers have spent a lot of time 
telling you that "laser is undetectable," Passport's 
complex circuitry easily finds it. In fact, Passport 1000 
Laser can detect a laser signal up to 2 miles away. 
You'll never have to worry about being taken by 
surprise again. 



WHAT IS LASER? 



Laser guns calculate speed by transmitting 
short pulses of light energy and measuring the 
time it takes for the reflection to return. Once 
transmitted, the laser signal is dispersed due 
to atmospheric particles such as dust, water 
vapor, and car exhaust. 

Passport 1000 Laser uses Digital PRT 
Detection to accurately receive and interpret 
these laser light transmissions. And with 
Pulse Width Discrimination, Passport 1000 
Laser will alert you to laser's presence each 
time, every time. 



What You Get 

Passport 1000 Laser is a full-featured laser detector: 

• Long range laser detection (up to two miles from 
the source) 

• Digital PRT Detection 

• Pulse Width Discrimination 

• Signal strength meter 

• Dark mode for discreet night use 

• Adjustable volume control 

• Small size 

• Compatible with most radar detectors 

Satisfaction Guaranteed 

We want you to be 100% satisfied with your 
Passport 1000 Laser. Use it for a couple of weeks. If it's 
not everything you wanted, send it back within 30 days 
for a refund. You can't lose. 

Call today to order Passport 1000 Laser: innovative 
edge technology - available first from Escort. 



ESCORT products are designed and manufactured in the USA. 



To order, call toll-free 7 days a week: 

1-800-433-3487 

Fax: 1-513-247-4820 Customer Service: 1-800-543-1608 

Passport* lOOO Laser $99 

Add $4.95 for shipping. Ohio residents add 6% sales tax. 



For discounts, full product support and more, 
ask about our EscortPlus dub. 



ESCORT 
► Department 5016N2 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 

ESCORT. 

The Innovative Edge™ 
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based in Bentonville, Ark., is building 
a store with the latest energy-efficient 
lighting and waste-reduction meth- 
ods. — John F. Wasik 

Breaking the six-hp barrier 

In a first for oil-free compressors, 
Sears will offer a six-horsepower com- 
pressor with a 240-volt direct-drive 
motor. The motor has a unique twin-V 
configuration that makes it run cooler, 
last longer, and start more easily. 

DeVilbiss of Jackson, Tenn., makes 
the Craftsman-brand compressors for 
Sears. Their air power is rated at 14.5 
standard cubic feet per minute (scfml 
at 40 pounds per square inch (psi) and 
11.2 scfm at 90 psi. That's enough for 
serious house-painting; heavy-duty 
auto repair, finishing, and painting; 
major sandblasting; and running 
large air staplers and nailers. In 
many cases, you will even be able to 
run two air tools at once. 

The horsepower is calculated using 
National Electrical Manufacturers 
Association specifications, which mea- 
sure the torque at which the motor 
stalls out. Compressors that are rated 
at five hp, the previous oil-free limit. 




An oil-free compressor with a unique V2 motor (above) will come in upright and portable versions (inset). 




Now, when you buy either 
the rugged Model 255 with 
our Super Clean™ air filter 
system or the hardworking 
335, you'll save $46 on a 
package deal that includes 
a deluxe carrying case, a 
3.2 oz. bottle of 2-cycle 
engine oil, a quart bottle of 
bar & chain lube and a pair 
of work gloves. A special 
like this doesn't come along 
every day. And it certainly 
doesn't last forever. 

So hurry to your local 
Poulan PRO dealer, and 
help us celebrate our 
46th anniversary by 
saving $46*. 

'Prices good while promotional supplies last 
at participating dealers Models 255-16" and 
335-20/ 

See your Yellow Pages under Saws tor the dealer 
nearest you. 

Poulan 

PRO 

The Pro Approach 
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'Bvttai 
Chest 
Exerciser 

— included 

at no 
extra cost! 



| 



Bench Press 

— adjusts from 

10-200 lb. 
| resistance. 





Hydraulic 
Cylinders 

— the secret 
to our 
I breakthrough 
price I 
Just dial 
in your 
personal 
resistance 
level I 




PERSONAL 
HEALTH 
REAKTHROUGH 
ONLY $299! 




^ i 





• RESERVATION APPLICATION 



You don't have to pay $1000 for a quality fitness machine. 
Now there's HealthMax for ONLY $299! 



Heard the news? Medical experts now 
agree — aerobic exercise is great for your 
heart, but strength training is vital for 
overall health and well-being!Yom% or old, 
everybody needs it. ..for healthy bones 
and muscles and fitness... not to mention 
trimmer good looks. 

Here's more news— you don't have to 
plunk down $600 to join a gym. Or drop 
il ,000 for a fitness machine. Just get your 
lands on new HealthMax — for only $299! 

The Secret: 
Hydraulic Resistance Cylinders! 

Why just $299? Simple. You don't pay for 
ots of weights, complicated cables, 
julleys or rubber straps. Three precision 
engineered hydraulic "shock absorbers" 
irovide dynamic resistance for the 
butterfly" chest exerciser and bench 



press. No constant assembly/disassembly 
between exercises, either. Adjustable 
dials on the hydraulic cylinders set your 
personal resistance level. 

You get a padded bench for comfort. 
Adjustable leg extension unit is built in, 
not an expensive add-on. Heavy gauge 
steel construction. Safe and reliable. 
Exercises all major muscle groups. Full 
one-year limited warranty. 

Easy Monthly Installments. 

Order HealthMax today for only $299, 
payable in eight easy credit card install- 
ments of $37.38 (plus $39 shipping/ 
handling added to first installment). 
Satisfaction completely guaranteed. Take 
the first step to a fuller, healthier life... 
and a trimmer, thinner you! Order today! 

CALL TOLL-FREE: 1-800-367-4534 lxt.638-iw 



© 1992 MBI 

Satisfaction 
Guaranteed. 



47 Richards Avenue 
Norwalk , Conn. 06857 

CALL TOLL-FREE: 1-800-367-4534 

Extension 638-1068 

Please accept my reservation for HealthMax— the 
personal fitness machine. My breakthrough price of 
only $299* is payable in eight easy credit card install- 
ments of $37.38 (plus $39 shipping/handling added 
to first installment). If not delighted, I can return 
HealthMax within 30 days of receipt for a full refund. 

□ Check here if you want HealthMax charged to 

your □ MasterCard QVISA □ Discover □ Am.Ex 



Credit Card* 
Name 



Expiration Date 



Please Print Clearly 



Address_ 



City/State. 
Signature _ 



_Zip_ 



All orders subject to acceptance. 

D I prefer to pay by check. Enclosed is my deposit 
of $151.10 (payable to HealthMax). I will pay 
the balance as billed in five monthly install- 
ments of $37.38. 

'Plus $39 shipping and handling. 
Any applicable sales tax will be billed with shipment. 

Allow 4-8 weeks for shipment. 
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are available from Sanborn of Eden 
Prairie, Minn. 

The motor's patented 90-degree off- 
set piston design aligns compression 
rings to maintain better surface con- 
tact and load distribution, improving 
efficiency and reducing wear. A large 
blower wheel and shroud design 
works with specially shaped connect- 
ing rods and deep-drawn aluminum 
cylinders to dissipate heat. To reduce 
starting voltage and amperage, a fan- 
operated air vane bleeds off air pres- 



sure when the motor speed is below 
operational levels. Dual crank coun- 
terweights provide three-dimensional 
balance to make the unit quieter, 
smooth-running, and easy to start. 

The compressors will be available 
next spring. Fitted with a tool caddy, 
the wheeled 30-gallon-tank portable 
unit weighs 124 pounds and will cost 
approximately $500; the vertical 60- 
gallon-tank unit weighs 180 pounds 
and will cost approximately $500. The 
maximum operating pressure for both 



units is 125 psi. For added safety, they 
will have air tanks that meet Ameri- 
can Society of Mechanical Engineers 
(ASME) codes.— Phil McCafferty 

More affordable solar 

There's lots of sunshine in the south- 
ernmost states. But taking advantage 
of it with solar hot-water heating can 
be difficult, says Don Kazimir, presi- 
dent of Solar Development in Riviera 
Beach, Fla. At an average cost of 
$2,500, "Solar hot-water heating has 
always been too expensive," he says. 
And the systems have usually been 
made for families of four, but There 
are lots of smaller families who also 
want to save energy," adds Kazimir. 

The less than $700 Pacemaker sys- 
tem offers a solution. It was awarded 
the Solar Innovation Award from the 
Florida Energy Office in Tallahassee. 
The Florida Solar Energy Center in 
Cape Canaveral, which tested the sys- 
tem, says that it has a payback of two 
to six years for a southern Florida 
household of two or three people. 

Pacemaker uses a two-by-ten-foot 
solar panel that has a copper ab- 
sorber plate and black chrome coat- 
ing; it provides 845 Btu of heat per 
square foot of collector surface. That's 
enough to heat 95 percent of the hot 
water used in a two-person home in 
Florida and other far-southern states. 

Pacemaker's prefabricated plumb- 
ing components make it simple for the 
homeowner to install. "It's a weekend 
project," adds Kazimir. Instead of the 
usual 80-gallon solar tank, the system 
connects to the existing 40-gallon elec- 
tric tank. The tank's electric element 
provides backup heat in cloudy weath- 
er. Solar Development, 3607-A Pros- 
pect Ave., Riviera Beach, Fla. 33404. 

$30 million refrigerator? 

Encouraging consumers to save ener- 
gy has become a fairly common way 
for electric utilities to level peak-peri- 
od loads and avoid building costly new 
power plants. Now, in a new twist on 
the idea, a consortium of 26 utilities 
that serves one-fifth of all U.S. house- 
holds is offering $25 million to $30 
million in incentives to the manufac- 
turer that comes up with the most ef- 
ficient cost-effective refrigerator. (The 
number of utilities — and their incen- 
tive pool — could eventually grow.) 

The winning refrigerator would use 
25 to 50 percent less electricity than 
will be required by Department of En- 
ergy standards as of 1993 — and none 
of the infamous ozone-destroying chlo- 
rofluorocarbons, or CFCs. (Refrigera- 



■ TRIPLE BRIGHT RUGGED 
CHROME HOUSING^ -| 
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COMFORTABLE 
DESIGN ■ POSITIVE EASY 1 
TO USE THUMB LO CK 

■ EASY TO READ f~^~i 
DUAL MARKINGS 1 

FOR LOCATING Iob^J 
STUDS ■ PRO-TECH™ 
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rJTjBLr ■ TEMPERED 
STEEL BLADE 
REMAINS RIGID FOR 
APPROXIMATELY 7 FEET 
■ TRIPLE REINFORCED 
NO N-SLIP END HOOK 
Z~3" ■ CALIBRATED 
1 3 FOR TRUE ZERO 
U HEAT TREATED 
HIGH CARBON STEEL 
RETURN SPRING GIVES 
LONGER 
LIFE 




THE BRUTE 
' STEEL RULE AVAILABLE IN 
SO AINJO 100 SIZES 



ARROW... AMERICAS BEST BUY 
FOR OUTSTANDING QUALITY AND 
VALUE. AT LEADING HARDWARE 
AND RETAIL STORES EVERYWERE. 



ONLY ARROW HAS THE 
EXCLUSIVE NON-SLIP 
END HOOK 



ARROW FASTENER COMPANY, INC 271 MAYHILL STREET, SADDLE BROOK. NEW JERSEY 07662 
IN UNITED KINGDOM: ARROW FASTENER |U K | LTD.. 14 BARCLAY ROAD. CROYDON CRO I JN UNITED KINGDOM 
IN CANADA: JARDEL DISTRIBUTORS, IMC.. 6505 METROPOLITAN BLVD. EAST .MONTREAL HP I X9 QUEBEC 
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tors use CFCs in their foam insulation 
and as refrigerants. The chemicals are 
being phased out of use.) In December, 
two semifinalists will be chosen to 
build prototypes by June 1993. 

The utility consortium intends to 
use the incentive pool to subsidize the 
cost of each of the mass-produced win- 
ning refrigerators — which will likely 
be more expensive to manufacture 
than conventional models — so they 
can be sold at a competitive price. 

"Refrigerators use 25 to 30 percent 
of the average household's electricity," 
says Richard Harkness, executive di- 
rector of the Super Efficient Refrigera- 
tor Program, in Sacramento, Calif. Re- 
frigerators made 20 years ago — many 
still in use today — consume some 
1,500 to 1,800 kilowatt-hours annual- 
ly. While the average new refrigerator 
uses just 900 kilowatt-hours, the con- 
sortium is hoping to find one that uses 
still less energy: 300 to 500 kilowatt- 
hours. "That would save the average 
homeowner up to $200 a year in elec- 
tric bills over a 15-year-old refrigera- 
tor," Harkness adds. 

Notes from home 

• They're not much to look at, and 
cockroaches are an annoyance from 
another viewpoint as well: They cause 
problems for asthma and allergy suf- 
ferers, say researchers from the Johns 
Hopkins School of Medicine in Bal- 
timore. In a recent study, the re- 
searchers found the unappetizing cul- 
prit: a series of allergy-causing 
proteins in cockroach excrement. 

• TVie Efficient House Sourcebook by 
Robert Sardinsky and the Rocky 
Mountain Institute staff provide lists 
and short descriptions of the best peri- 
odicals, organizations, catalogs, and 
books on all aspects of resource-effi- 
cient housing. Interesting to read in 
itself, the $15 directory is available 
from the institute (1739 Snowmass 
Creek Rd., Snowmass, Colo. 81654). 

• If a power outage leaves frozen meat 
to thaw in a freezer for 36 hours, it's 
best to throw it out, according to a re- 
cent study at the Ohio State Universi- 
ty in Columbus. "By then, the number 
of microbes per gram has reached ap- 
proximately one million," says Her- 
bert Ockerman, professor of animal 
science at the university. That level is 
a measure of food safety for common 
microbes. 

• Sheetrock First Coat works to elimi- 
nate uneven surface areas where joint 
compound connects drywall boards, 
says maker USG Corp. of Chicago. 
The primer/sealer equalizes the differ- 
ences in porosity and texture between 



drywall and joint compound to create 
an even absorption of paint — making 
the joints virtually invisible. 
• The $50 Safer Home Test Kit pack- 
ages five indoor-air-quality tests in 
one box: There are tests for radon, 
lead, excess carbon monoxide, leakage 
from microwave ovens, and ultravio- 
let-light radiation. DSK Safer Home 
Test Kits, Beverly Hills, Calif. 90210. 
•When a story about 3M's industrial- 
strength tape ran in "Home News- 
front" [Feb. '90J, the company was del- 



uged with requests for a consumer ver- 
sion. Partly as a result, this year 3M 
introduced two adhesive lines, for 
home and automotive use — including 
the Heavy Duty Attachment Adhesive. 
The tape permanently affixes rigid 
plastics, ceramic, metal, finished 
woods, and glass. Its industrial- 
strength bond endures through tem- 
peratures from 200°F to -30°F, outdoor 
weather, and vibrations. A package of 
four three-by-one-inch strips costs 
about $3. as 



For hard-working men, 
boots that earn their keep. 




Our famous Texas Steer Top Grain 6" Leather Boots are padded for 
extra comfort. Lightweight, yet durable. Tough Goodyear* welt 
stitched construction, steel shank for support and oil-resistant outersole. 
Padded for comfort. Only $36.99. Available only at Kmart. 
The quality you need, the price you want. 
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Sitting dead in the water, 
Yamato 1 looks like a rock- 
et. It doesn't take off like 
one, though. During its 
first sea trial in June, the 
streamlined ship didn't 
even move fast enough to 
throw a wake. 
Yet that maiden voyage could become 
as important in marine history as the 
1807 launching of Robert Fulton's 
steam-powered Clermont or the Nau- 
tilus submarine's first trip under nu- 
clear power in 1955. Yamato's pro- 
pellerless technology may eventually 
move ships faster and with less noise 
than any propulsion system yet devel- 
oped. But with Yamato achieving a 
speed of only slightly more than six 
knots (about seven mph) as it glided 
through the harbor in Kobe, Japan, 




With no propellers to slow them down, 
ships and submarines powered by 



superconducting electromagnets may 
one day cross oceans in record time. 

BY DENNIS NORMILE 
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Yamato 1, the world's first full-scale ship to 
use superconducting electromagnets for 
propulsion, made its maiden voyoge in 
Japan's Kobe harbor in June. Crew members 
monitor the ship's performance from a cockpit 
loaded with electronic gear (top left). 



the technology has a long way to go. 
Before magnet-driven ships can be- 
come competitive with conventional 
watercraft, researchers will need to de- 
velop superconducting magnets that 
are more powerful and lightweight 
than any known today. 

■ n place of a propeller or paddle 

■ wheel, Yamato uses jets of water 
I produced by a magnetohydrody- 
namic (MHD) propulsion system. 
MHD technology is based on a funda- 
mental law of electromagnetism: 
When a magnetic field and an electric 
current intersect in a liquid, their re- 
pulsive interaction propels the liquid 
in a direction perpendicular to both 
the field and the current. 

In Yamato, the liquid is seawater, 
which conducts electricity because of 



the salt it contains. The boat's futuris- 
tic shape channels the seawater into 
two MHD thrusters on the bottom of 
the hull — one on each side. 

Inside each thruster, the seawater 
flows into six identical tubes, arranged 
in a circle like a cluster of rocket en- 
gines. The ten-inch-diameter tubes are 
individually wrapped in saddle-shaped 
superconducting magnetic coils made 
of niobium-titanium alloy filaments 
packed into wires with copper cores 
and shells. Liquid helium cools the 
coils to -452.13°F, just a few degrees 
above absolute zero, keeping them in a 
superconducting state in which they 
have almost no resistance to electricity. 

Electricity flowing through the coils 
generates powerful magnetic fields 
within the thruster tubes. When an 
electric current is passed between a 



pair of electrodes inside each tube, sea- 
water is forcefully ejected from the 
tubes, jetting the boat forward. 

The MHD thrusters have several ad- 
vantages over conventional propulsion 
systems. Most important, they will en- 
able ships and submarines to travel at 
high speed. Visionaries anticipate 
speeds of up to 100 knots (about 115 
mph), although researchers associated 
with the Yamato project regard that 
goal as extremely optimistic. 

Kensaku Imaichi, professor emeritus 
at Osaka University in Japan and a 
key figure in the design of Yamato 1, 
believes the technology may have com- 
mercial ships cruising at 40 to 50 
knots (46 to 58 mph) sometime in the 
next century. Speeds could go even 
higher if breakthroughs can be made 
in hull materials and ship stability. 




The speed of propeller-driven vessels 
is limited by a phenomenon known as 
cavitation. If the propeller turns too 
fast, an area of low pressure forms in 
front of the churning blades, causing 
the water to vaporize. This not only re- 
duces a ship's efficiency, but can even 
destroy its propeller. 

"By doing away with the propellers, 
we can avoid the phenomenon," says 
Seizo Motora, professor emeritus at 
the University of Tokyo and head of a 
scientific committee that designed 
Yamato's hull. 
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The second major advantage of MHD 
propulsion is silence. "There is no 
noise from a propeller, there is no 
noise from cavitation," Motora says. 

Silence is a central part of the plot of 
Tom Clancy's novel The Hunt for Red 
October, in which a Soviet submarine's 
noiseless propulsion system renders 
the vessel virtually undetectable by 
sonar. Clancy says that his fictional 
submarine propulsion system, dubbed 
the caterpillar drive, is not based on 
MHD technology. But the quest for 
stealthy submarines is what fuels in- 



terest in MHD propulsion in most 
countries, including the United States 
(see American Stealth-Submarine Re- 
search on Hold). 

Because MHD thrusters have no 
moving parts, they are not only quiet 
and vibration-free, but are also expect- 
ed to have lower maintenance require- 
ments than conventional propulsion 
systems. And with no need for a drive 
shaft to link the power source to the 
propulsion system, shipbuilders could 
experiment with new ship designs. 
Among the possibilities: cargo sub- 
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"LEFT-HAND RULE" 

The "left-hand rule" is a simple method for calcu- 
lating the interaction between a magnetic field 
and an electric current in a liquid. If you hold your 
left hand in the position shown in the drawing at 
left, you can use three of your fingers to repre- 
sent the three forces at work. With your thumb 
pointed in the direction of magnetic flux, and 
your index finger pointed in the direction the 
electric current flows, your middle finger will indi- 
cate the direction in which the liquid will move as 
a result of the repulsive interaction between the 
magnetic field and electric current. You can test 
this rule on the drawing at far left, which shows 
one of Yamato's thruster ducts. Six of these 
ducts are arranged in a circle within each of 
Yamato's two thruster pods (below). Diesel gen- 
erators and cooling systems fill most of the re- 
maining space inside the boat (bottom). 




The boat's cramped 
cockpit has room 
for only ten people. 



Hoisting Yamato 1 from the 
water exposes its unique hull 
design. This view shows the 
boat's thruster outlets. 



marines shaped like jet airplanes and 
catamaran-style ocean liners. 

A primary goal of the consortium 
that built Yamato 1 was to revitalize 
the stagnant Japanese shipbuilding 
industry. The Ship and Ocean Founda- 
tion, a private organization that spon- 
sored the $40 million project, received 
research and manufacturing support 
from Japanese giants such as Toshiba, 
Kobe Steel, and Sumitomo Electric. 
Mitsubishi Heavy Industries super- 
vised the construction of Yamato 1 at 
its shipyard in Kobe. 

The Japanese researchers aim to de- 
velop fast, fuel-efficient commercial 
ships that could eventually ferry Cali- 
fornia oranges to Japan in less than a 
week, a trip that currently takes about 
two weeks. The technology might even 
be used to construct large cargo sub- 
marines, which could dive below the 
ocean surface to avoid storms. MHD 
propulsion might also be used in sub- 
marine ferries that would transport 
passengers between Japan's numer- 
ous islands. 

If the Ship and Ocean Foundation 
has its way, MHD technology will nev- 
er be used for military gain. "We will 
restrict the use [of the technology] to 
peaceful purposes," vows Yohei 
Sasakawa, director of the foundation 
and chairman of the steering commit- 
tee for the Yamato project. 

I ike many technologies now being 
H developed in Japan, MHD propul- 
Bi sion was first proposed by Ameri- 
can scientists. Several researchers 
published papers on the subject in the 
early 1960s. A few years after the first 
papers appeared, Stewart Way, a 
Westinghouse Research Center con- 
sultant who collaborated with an engi- 




neer at the University of California at 
Santa Barbara, used an MHD thrust- 
er to propel a small model submarine. 
But Way used ordinary magnets 
rather than superconducting ones, and 
scientists concluded that the technolo- 
gy would have to await more efficient 
methods of generating strong magnet- 
ic fields. 

In 1968, a report on Way's research 
reached Yoshiro Saji, who bad recently 
joined the faculty of Kobe Mercantile 
Marine University. Saji had been look- 
ing for some way to apply his special- 
ty — cryogenics — to ships. 

Saji bad worked witb liquid helium 
and knew of its role in supercon- 
ductivity. With a boiling point of 4.2°K 
(-452.13°F), liquid helium is used to 
cool superconducting alloys down to 
their critical temperature — the tem- 
perature at which electrical resistance 
disappears. 

Saji realized that the strong magnet- 
ic field required to boost the efficiency 
of MHD propulsion could be generated 
by a superconducting coil. He spent 
five years on theoretical work and 
started actual experiments in 1973. In 
1978, Saji and a group of colleagues 
succeeded in propelling a supercon- 
ducting MHD model ship through a 
tank of seawater. There was only one 
problem: The miniature ship wouldn't 
go straight. 

"No matter what we did, it always 
turned. I thought it was really 
strange," Saji says. 

The model was 4.5 feet long, with the 
superconducting coil and electrodes in 
a fin sticking straight down from the 
bottom of the boat. The coil was a sim- 
ple oval immersed in a liquid helium 
bath, and the electrodes were placed 
above and below the coil. In tbis ar- 
rangement, called an ex- 
ternal-field system, the 
electromagnet does not 
surround a water-filled 
duct. Instead, the mag- 
netic field is projected in- 
to the open water below 
the boat. That was the 
problem. 

Earth's magnetism in- 
creased the strength of 
the magnetic field on one 
side of the fin and de- 
creased it on the other, 
generating more propul- 
sion on one side of the 
model. When Saji had the 
water tank reoriented 
along a line from magnet- 
ic north to south, the boat 
went straight. 

To avoid the influence of 
Earth's magnetic field, 
the superconducting coil 
and the electrodes were 
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laid horizontally on the flat hull of 
Saji's next model. In 1983, this 1.1-ton, 
11.5-foot-long model achieved a speed 
of 2.5 feet per second. 

Saji's work attracted the attention of 
Sasakawa, scion of a wealthy philan- 
thropic family with longstanding ties 
to Japan's shipbuilding industry. 
Sasakawa asked for Saji's cooperation 
in taking the work under the aegis of 
the family-dominated Japan Founda- 
tion for Shipbuilding Advancement, 
now known as the Ship and Ocean 
Foundation. The foundation recruited 
scientists from industry, government, 
and academia to take part in the de- 
sign of Yamato 1 — the ship's name 
comes from one of the earliest civiliza- 
tions on the Japanese islands. Yamato 
was also the name of a massive World 
War II battleship sunk by Allied 
planes in 1945 as it headed toward 
Okinawa. 

Scientific committees assigned to 
tackle various aspects of the ship's de- 
sign began their work in 1985. The 
committee designing the thrusters 



soon decided to adopt an internal-field 
system. The researchers were worried 
that the uncontrolled magnetic fields 
emanating from an external-field sys- 
tem might affect other boats and the 
marine environment. 

The committee built a small internal- 
field thruster, loaded it in a model, and 
successfully sailed it through a tank of 
water. The thruster had a supercon- 
ducting coil wrapped around a single 
water duct. 

For the actual ship, however, the 
thruster committee decided to arrange 
six ducts in a circle. The committee 
members claimed this would virtually 
eliminate magnetic radiation leakage, 
because the stray flux emanating from 
one coil would be drawn into its neigh- 
bor. (The effects of magnetic fields on 
the human body are unknown ["Elec- 
tromagnetic Fields: In Search of the 
Truth," Dec. '91].) 

While models demonstrated the 
MHD technology, scaling it up proved 
troublesome. The first sea trial, two 
years behind schedule, was cut short 



when "quench" warning signals lit up 
in the ship's cockpit. Quench is the 
phenomenon in which a superconduct- 
ing coil slips out of the superconduct- 
ing state. 

"Even if an unimaginably small por- 
tion of the coil slips into ordinary 
conducting mode, it generates an 
enormous amount of heat, which prop- 
agates throughout the system," ex- 
plains Imaichi, who heads the thruster 
committee. 

A sudden rise in temperature could 
destroy the coil, so Yamato 1 is wired 
with sensors that constantly check for 
anomalies that might presage quench. 
"If the sensors are too sensitive, that 
interferes with ordinary operation," 
Imaichi says. 

That seems to have been the case on 
the maiden voyage. Apparently, heat 
leaking through a gap around some 
electrical lead cables set off the warn- 
ing signals. 

The signal glitch was a minor detrac- 
tion from the day's success. In just sev- 
en years, the Japanese team had 



AMERICAN STEALTH-SUBMARINE RESEARCH ON HOLD 




According to Newport News Shipbuilding Co., the most suit- 
able engine configurations for a magnet-powered submarine 
are a cluster of identical thrusters (above) or a single annular 
thruster (top). The annular design would be slightly more ef- 
ficient, the company says. 



Although the United States pioneered the de- 
velopment of magnet-powered ships in the 
early 1960s, the current American research 
effort in this area can be summed up in one 
word: negligible. 

No U.S. government agency has serious 
plans for building a ship or submarine with 
magnetohydrodynamic (MHD) propulsion. A 
few groups, however, have built MHD "thrust- 
ers" in the laboratory. In the largest project, 



researchers at Argonne National Laboratory 
in Illinois used a 21 -foot-long supercon- 
ducting magnet — 30,000 times stronger than 
Earth's magnetic field — to propel water 
through an 18-inch-wide duct, simulating the 
action of an MHD jet in the open ocean. 

Researchers at Newport News Shipbuilding 
Co. in Virginia and the Naval Underwater 
Systems Center in Newport, R.I., have con- 
ducted similar experiments, smaller in scale. 



The conclusion from these studies? 
"There's no showstopper" that will make mag- 
netic propulsion impractical, argues Michae 
Petrick, who led the Argonne team. The ke> 
to building an MHD-powered vessel, he says 
is designing lighter and more efficient mag 
nets. Although the Argonne experimenta 
thruster was several times more efficient thar 
those in Japan's Yamato 1, it nevertheless 
wasted about 60 percent of the force gener 
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Electronic sensors monitor the temperature of superconducting magnets and other conditions inside 
the thruster compartment (above). Each thruster contains six individual water ducts (right). 

turned a laboratory curiosity into a 
full-scale moving boat. 

Making it practical, however, is a 
bigger challenge. Yamato's thrusters, 
refrigeration systems, and twin 2,000- 
kilowatt diesel generators virtually fill 
the 98-foot ship, leaving room for a 
crew of only ten in a cramped cockpit. 
The equipment weighs 143 tons, or 
about 70 percent of the total vessel 
displacement of 204 tons. By compari- 
son, the propulsion systems of current 
oceangoing freighters typically ac- 
count for less than 10 percent of the 
total displacement. 

The maximum efficiency expected 
from Yamato 1 is less than 4 percent. 
The efficiency of current commercial 
ships ranges from around 22 percent 
for hydrofoils to 60 percent for cargo 
ships. And a first-rate sculler can pro- 
pel himself along faster than Yamato 
1, which has a top speed of only eight 
knots (9.2 mph). 



ated by the magnet. Furthermore, the stainless 
steel magnet weighed 180 tons — far too heavy 
for a ship. 

Another limitation of the technology is that 
MHD ships will not work in areas with signifi- 
cant amounts of fresh water, which does not 
conduct electricity as well as salt water. Thus 
it might be difficult for an MHD ship to dock at 
many major ports, says Mike Superczynski, 
an expert on superconducting magnets at the 
David Taylor Research Center in Annapolis, 
Md. Also, salt water would quickly corrode 
the electrodes in the thrusters, Superczynski 
argues. 

Both the Argonne and Newport News Ship- 
building projects are now on hold, pending 
more government funding. "We've gone as far 
as we can go in the laboratory," says Newport 
News Shipbuilding's Rich Ranellone. "Our next 
step should be a demonstration at sea." Ranel- 
lone proposes installing a magnetic thruster on 
an existing research submarine. 

He shouldn't get his hopes up. The Defense 
Advanced Research Projects Agency, which 
funds this type of work, doesn't have the mon- 
ey to keep MHD research afloat. "We've fin- 
ished our program," says Captain Ted Rice, an 
undersea warfare expert at the agency. "There 
are too many other things we need to attack." 

Navy brass aren't excited about MHD propul- 
sion either, agree experts close to the service. 
'The Navy is not even vaguely enthused about 
the idea." says Alan Berman, a staff member at 
the Center for Naval Analyses in Alexandria, 
Va. The biggest potential drawback: The huge 
magnetic fields emanating from an MHD- 
powered submarine would make it easy for en- 
emies to detect, even if it made no sound. An 
MHD-powered sub would also leave a trail of 
chlorine, created by the electrolysis of seawa- 
ter. For now, it looks like the international race 
to build a magnet-powered ship has exactly 
one contender. — Robert Langreth 



For MHD propulsion to become 
practical, researchers will have to 
develop magnets that are much 
lighter and more powerful than cur- 
rent ones. Yamato's coils now gener- 
ate a maximum magnetic field of four 
tesla. Imaichi thinks the magnetic 
field can be raised to 30 tesla within 
the next two decades, and that this 
improvement will result in an overall 
efficiency of between 22 and 23 per- 
cent. This, he says, is comparable to 
the current efficiency of hydrofoils. 
"An MHD ship can be competitive 
| with that kind of ship," Imaichi says, 
i But to date, the maximum steady- 
Is state magnetic field achieved using 



superconductors has been about 20 
tesla. 

Incremental improvements will 
come from using superfluid helium, 
which can cool the superconducting 
coil down to 1.8°K (-456.45°F), allow- 
ing increased current and thus a 
stronger magnetic field. Supercon- 
ducting niobium-tin alloy filaments 
will also provide stronger fields, but 
the material is much harder to form 
into wires than the niobium-titanium 
alloy used in the present coils. 

A leap forward could come with the 
refinement of new ceramic supercon- 
ducting materials, which weigh as lit- 
tle as one-third as much as metal su- 
perconductors currently available. 
More important, with critical temper- 
atures above 77°K (-321.09°F), the ce- 
ramics are "high-temperature" super- 
conductors. This means they can be 
cooled with liquid nitrogen, which is 
less expensive and easier to use than 
liquid helium. 

Taking these possible advances into 
account, Imaichi and other re- 
searchers have concluded that the ul- 
timate efficiency of the technology will 
be somewhere around 50 percent, 
equivalent to the efficiency of current 
cargo ships. Hoping for the technologi- 
cal breakthroughs that will make 
MHD propulsion competitive with 
conventional ships, Sasakawa and his 
colleagues intend to build a second- 
generation MHD ship. 

"It took 130 years for Watt's steam 
engine to be put to practical use on a 
ship," Sasakawa explains. "If you 
don't have dreams, you can't make 
progress." HS 
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Strip away the veneer of 
roads and cities and vege- 
tation that clings to the 
top few feet of Earth's sur- 
face. Look at the wrinkled, 
toothy, and nearly smooth 
areas beneath. See the 
foundation of a continent 
as a space probe sees the terrain of a 
lifeless planet. Cartographers and ge- 
ologists have a word for what's there: 
landforms. 

Using digital image-generation tech- 
nology, scientists at the U.S. Geological 
Survey (USGS) in California have pro- 
duced the largest and most accurate 
map available of the country's naked 
landscape. It provides a glimpse at ma- 
chine visualization of topography, a 
powerful tool earth scientists are using 
to create and enhance three-dimen- 
sional-looking images of terrain from 
data stored in magnetic or optical 
memories. 

The landforms map owes its exis- 
tence to a tedious, labor-intensive pro- 
ject undertaken from 1964 to 1972 by 
the Defense Mapping Agency's Topo- 
graphic Center. Working from thou- 
sands of existing local topographic 
charts compiled as early as 1947, 



Maps generated 
from a computer 
database 
reveal unfamiliar 
subtleties in the 
continent's 
complexion. 

BY STUART F. BROWN 
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teams of Army personnel used manual 
digitizing devices to painstakingly 
trace along countless fine elevation- 
contour lines and store their coordi- 
nates on computer tape. 

When the Army gave the database to 
the USGS in 1974, it contained a stag- 
gering number of elevation measure- 
ments — more than two billion — later 
edited down to 12 million data points. 
Last year, geographer Gail P. Thelin and 
geologist Richard J. Pike ran the Army's 
digital elevation model through a com- 
puter using image-processing software 
originally developed for manipulating 
Landsat satellite images of Earth. It 
took the computer 17 minutes to gener- 
ate the black and white shaded-relief 
map on page 89 by calculating ground 
slope, sun position, and the location of 
the observer to assign each of the mil- 
lions of pixels a brightness value. 

The system let the scientists toy with 
the sun's intensity, location, and eleva- 
tion angle in an imaginary sky to high- 
light favorite terrain features. Map- 
making convention puts the sun in the 
northwest at 45 degrees above the hori- 
zon. But as a specialist in geomorpholo- 
gy (the study of the origin and evolu- 
tion of landscapes), Pike was interested 
in a much lower sun elevation angle 
that would cast shadows revealing the 
hidden contours of the Midwest. 

"The Midwest is full of interesting 
glacial versus non-glacial border fea- 
tures that no one has seen before. 
Drawing attention to them was an im- 
portant goal in making the map," he 
explains. "Being able to move the sun 
around lets you see the terrain in 
ways that you can't with God's illumi- 
nation. Each angle catches details 
that are roughly perpendicular to the 
light source. We can shine the sun 
from the north or southeast and high- 
light features that would otherwise be 
invisible." 

Cartographer Stuart Allen of Raven 
Maps & Images in Medford, Ore., con- 
tributed to the project by adapting ex- 
isting images of coastlines and the 50 
largest lakes for superimposition onto 
the USGS terrain image. Then he de- 
cided to develop a "hypsometric," or ele- 

The map on these pages reveals information 
about terrain — and human activity — through 
elevation tinting. The dark green diagonal area 
(left) near the Pacific coast is California's vast 
Central Valley. At right, note the even progres- 
sion of the tint from beige to light brown west- 
ward across the Great Plains. Steam locomo- 
tives climbing this steady grade needed boiler 
water every 20 miles, hence equidistant towns 
sprung up at the railroad stops. 










New York Gty's importance as an early gateway 
to the New World was due to its deep-water port 
and proximity to the Mohawk Valley. The site of 
the Erie Canal, this valley is the only near-sea- 
level route to the Great Lakes and the continent's 
interior. It appears as a horizontal greenish line 
intersecting the north-south Hudson River Valley 
at a right angle. 
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vation-tinted, version of the landforms 
map using color to express height. The 
result draws on a blend of digital and 
artisanal mapmaking methods. 

Allen's team worked by hand apply- 
ing 22 colors to signify local terrain ele- 
jvations and also added rivers, more 
lakes, and what cartographers call 
"culture": subtle grayish lines and type 
indicating cities, towns, major roads, 
and state borders. The addition of color 
and these reference points transforms 
not just the map's appearance, but also 
its information content. 

"When you see the black and white 
and color maps together, you realize 
they show two different classes of infor- 
mation," Allen says. "There's no such 
thing as a map that shows you every- 
thing. One that tries to will give you vi- 
sual and mental overload, and end up 
showing you nothing." 

He likes to point out regions where 
color can highlight links between geog- 
raphy and history. "Look at the green- 
ish east-west line running across New 
York state. It lets you see very clearly 
why New York City has always been so 
important — because it's accessible to 
the Mohawk Valley, the only place 
where you could get into the Great 
Lakes and the interior of the continent 
at water level." 

Scientists around the world are 
adopting machine visualization tech- 
nology to generate maps that are use- 
ful in their work. A shaded-relief map 
of Italy was recently produced this way. 
Before too long, people in many coun- 
tries may be able to own a portrait of 
their homeland's bedrock. BE 
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Digital cartography methods have made unseen fea- 
tures of the nation's landscape visible for the first 
time. The USGS map above uses stark shadows cast by 
a low-angle computer-generated "sun" to reveal the 
little known Coteau des Prairies, a 200-mile-long 
delta-shaped landform in eastern South Dakota. The in- 
triguing low-relief formation is a deposit of hard 
quartzite that split the southward-flowing glaciers of 
the last ice age into two lobes. Ice scoured the low- 
lands on either side, but never covered the Coteau it- 
self. Artificially stripped of all vegetation, waterways, 
and man-made features, the view looks like one of 
another planet. 



Compare the closeup at right of California's Central 
Valley with the elevation-tinted map showing the 
same region an page 86. The tints express how high 
features are. On the other hand, the strength of black- 
and-white landforms imagery is its ability to express 
texture. For example, relief shading highlights Sutter 
Buttes, the eroded remnants of an ancient volcano lo- 
cated near the valley's northern end. Once an inland 
sea, the Central Valley's virtually flat floor is com- 

Ksed of several thousand feet of sediment washed in 
>m the adjacent mountain ranges. This detail is taken 
from the Raven Maps & Images edition, which adds 
rivers and small lakes. 
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Ford and Chevy 
hands down!' 



Comparing this Dodge Dakota V-8 to other pickups is easy. 
There's simply no comparison. 

Compacts like Ranger and S-10 just can't measure up. 
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Magnum V-8, flat out-ran the most powerful compacts Ford or 
Chevy have to offer. Out-accelerating them with loads and 
without. Even when loaded up with a trailer, too. 1 

With that 230 hp power plant pulling for it, Dakota over- 
powers full-size Ford and Chevy half-tons, as well. Out- 
running them, empty and loaded. And delivering more 
horsepower and more available towing than a standard F150 
or C1500 pickup. 

All in all, it's one very powerful story. Just one more 
example of how our Magnum engines make Dodge the most 
powerful line of trucks anywhere. 2 



Dodge Dakota 4x2 Club Cab out-puces full-size regular cab pickups 0-60, 
with 1. 150 lbs payload and with 6. 040 lbs combined payload and trailer weight. 1 

They don't have this Dakota's available payload. Its power. 
Certainly not the quickness off the line. And we can prove it 
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tests, a mid-size Dakota, 
equipped with a 5.2L 
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ew-generation television gear, bristling 
222E3"5r with digital technology, promises to 
- ^■■■■■■■■■g dramatically enhance picture-quality— and 
add two-way interactivity to your viewing. This three- 
part report details a new signal that can banish 
ghosts from TV screens. Also, some new sets deliver 
pictures in a wide-screen format, just like in movie 
theaters. Other TVs double the number of scan lines 
to bolster picture quality. And to energize couch 
potatoes, adapters for TVs—linked to complex two-way 



networks— promise new services and entertainment. 
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Couch potatoes are 
talking back to their 
TVs as two-way 
gadgetry, video 
compression, and new 
delivery methods are 
plugged in. Tapping 
into the technology is 
a smorgasbord of 



new services. 



BY MICHAEL ANTONOFF 




t TV Answer's head- 
quarters in Reston, 
Va., I point a wireless 
joystick at a small 
black box atop a TV 
set. A menu of icons 
representing TV list- 
ings, a shopping mall, 
and other services appears on the 
screen, superimposed over a local pro- 
gram. I move a four-headed arrow on 
the screen to create A custom pizza 
and press the remote-control trigger. 
Now the CHOOSE a topping menu ap- 
pears, listing pepperoni, sausage, 
fresh mushrooms, green pepper, and 
others. These video toppings can be 
"maneuvered" to cover a whole pie or 
half of one. 

If I were at home in San Francisco, I 
would be reclining on a sofa and flick- 
ing my wrist like a conductor directing 
a pizza symphony. And if I subscribe 
to TV Answer's interactive-TV system 
slated to start next year in major 
cities, here's what would happen: 
Clicking the remote control completes 
my selection. A pizza-order signal is 
broadcast from a stubby antenna be- 
hind the black box, picked up at the 
nearest receiver-cell site in the city, 
and beamed from a dish antenna to a 
geostationary satellite 23,000 miles 
over the equator. Then the signal is 
downlinked to one of TV Answer's big 
dishes behind its tree-lined parking 
lot in Reston. 

That's half the trip. Next the order 
is relayed to a room-size computer in a 
nearby building that can handle 
20,000 transactions a second. My ac- 
count is debited and my selection — in- 
cluding a hold-the-anchovies request 
— is dispatched to a pizza chain's na- 
tional headquarters. Pizza HQ con- 
tacts the store nearest my home and 
they begin making the pie. Elapsed 
time for the transaction, claims TV 
Answer, is just six seconds. 
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A silly example of interactive TVs 
potential? "When the only tool you 
have is a hammer, all your problems 
look like a nail," shrugs David Serlin, 
executive vice president of ICTV, cre- 
ators of a competitive two-way tech- 
nology designed to run on cable sys- 
tems. Serlin suggests that we don't 
have to attempt everything with inter- 
active systems. Just pick up a phone 
and talk to the local pizzeria, he says. 
"It's ten times faster than going 
through a whole electronic selection 
process." 

Interactive TV, which creates a two- 
way link between the viewer and the 
information or programs on television 
screens, lets you talk back to your set. 
After a decade of false starts and fail- 
ures, dozens of new companies are 
poised to launch interactive systems 
during the 1990s. A few are operating 
now. Despite the hype from some in- 
teractive-TV firms, though, not all of 
them will succeed. 

The promises are elaborate. Every- 
one from cable-TV operators to over- 
the-air entrepreneurs claim their gad- 
getry will, for example, learn your 
tastes, filter your news, alert you 
about preferred types of upcoming 
movies, print coupons and tickets, let 
you play along with game shows, pre- 
sent fashion catalogs, and order virtu- 
ally anything for you. They will also 
display your bank account and make 
transactions. 

What makes all of this possible is 
the arrival of inexpensive but power- 
ful microprocessors, ingenious video- 
compression techniques, and a variety 
of delivery technologies — all backed by 
communications, computer, and enter- 
tainment giants. 

Some of the new hardware even 
seems to have a mind of it own: An in- 
teractive system I used at home fea- 
tures a TV-gamelike controller with a 
three-foot antenna for FM reception. 
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Recently the controller decided to take 
a half-hour out, pulling data from the 
air to upgrade its own software, don't 
touch, warned its display. 

One of the most ambitious inter- 
active-TV systems involves new 
cellular-radio networks dedicat- 
ed to Interactive Video and Data Ser- 
vices (IVDS); TV Answer will use such 
networks. A tiny slice of the radio 
spectrum above VHF Channel 13, be- 
tween 218 and 219 megahertz, is allo- 
cated for IVDS. Much like cellular- 
telephone systems, regions are 
divided into antenna-based cell sites. 
About 20 sites would cover Manhat- 
tan, for example. TV Answer sites will 
each be equipped with a radio trans- 
mitter-receiver and a small satellite- 
dish Earth station. The Federal Com- 
munications Commission is licensing 
two IVDS providers in each region to 
promote competition. 

Home gadgetry is simple. Sub- 
scribers to TV Answer systems will at- 



Tested initially in a few California cities, Interac- 
tive Network's system may go nationwide next 
year. A two-way data-communication link in- 
volves FM or other broadcast stations, but users 
must complete the link through their phones. 



tach a small transmitter-receiver to 
their TVs. A four-inch antenna on this 
device sends and receives data to and 
from the nearest cell site. With one 
menu selection, for example, you will 
be able to check TV program listings 
and set your VCR. Other menu op- 
tions might let you guess upcoming 
plays during sporting events, answer 
on-screen questions to play along with 
quiz shows, or participate in polls. 

Although the home receiver-trans- 
mitter design is still changing, the de- 
vices will include wallet-size memory 
cards to store data for banking, shop- 
ping, paying bills, and more. The 
cards will also provide additional 
memory capacity. TV Answer may in- 
clude a low-resolution printer to dis- 



pense coupons, recipes, or receipts. 
Such TV-linked printers will become 
very popular, according to companies 
such as Interactive Systems of Beav- 
erton, Ore. In Europe, this company is 
test marketing InTouch TV. A box, 
which sits on top of the television set, 
prints "Viewpons" — coupons tied to 
commercials that viewers select with 
their remotes. 

The Hewlett-Packard Co. of Palo Al- 
to, Calif., is slated to manufacture and 
market 1.5 million TV Answer home 
receivers initially. The price, TV An- 
swer hopes, will be less than $500. 
Costs for on-screen services will range 
from nothing to several dollars for 
play-along games and similar selec- 
tions. Some industry analysts, howev- 



JOCKEYING DATA ON AN INTERACTIVE NETWORK 
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Messages and questions 
relating to TV progams are 
sent by phone to an FM 
station by "data jockeys." 
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Users see 
questions on an 
FM-receiver/ 
controller and 
press buttons 
J in response. 



Computers summarize 
responses and 
broadcast rankings 
within minutes. 



Data is 
broadcast at 
9,600 bits per 
second. 



After a TV show, users 
phone responses 
back to headquarters. 
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er, are skeptical about the economics 
of building an expensive cellular in- 
frastructure, which would cost con- 
sumers hundreds of dollars to use. 

One company, Interactive Network 
(IN), has been broadcasting its two- 
way service to Sacramento and San 
Francisco Bay area households for 
more than a year. Customers buy a 
$199 hand-held data receiver with a 
small liquid-crystal-display (LCD) 
screen, keyboard, antenna, memory, 
and built-in modem. There's a $15 
monthly charge for basic service; an 
optional $10 charge buys tokens for 
prize competitions. 

"Data jockeys" at IN's studios in 
Mountain View, Calif., piggyback part 
of their interactive signal on the sub- 
carrier frequency of local FM stations. 
Text-based programs arc broadcast to 
viewers and displayed on their lap-top 
receiver as they watch "Jeopardy," 
"Wheel of Fortune," "60 Minutes," dra- 
ma, and sports events. As questions 
are being asked on "Jeopardy," for ex- 
ample, you choose the correct answer 
from a multiple-choice menu on the re- 
ceiver LCD. Pressing the right button 
before contestants triggers a tone and a 
correct! message on the LCD. I dis- 
covered you must train yourself to keep 
one eve on the set and the other on the 
sometimes hard-to-read LCD screen. 

At the end of the show you plug the 



Publishers Clearing House 



receiver into your phone jack and 
dump your score into IN's central com- 
puter. Within about five minutes, a 
broadcasted graph appears on the LCD 
showing your rank compared with other 
home players. After my first play-along 
game, I learned that my score ranked 
in the 94th percentile. But it seemed 
like cheating when I slipped correct an- 
swers to a "Murder, She Wrote" episode 
into my receiver even as Jessica was 
solving the crime. IN's data jockeys 
failed to lock me out quickly enough. 

IN subscribers also use the system 
to predict upcoming 
plays for baseball games 
— at home or in the sta- 
dium. Last summer, to 
promote the service at a 
San Francisco Giants or 
Oakland A's game, IN 
loaned receivers to 
fans. The technology. I 
discovered, adds a new 
dimension to atten- 
dance: Beside rooting 
for your team, you want 
your predictions to come 
true. In a June game 
against the Houston As- 
tros, the Giants were 
losing 8-0. But instead 
of being depressed, 
some fans enjoyed a 
game within a game by 



scoring thousands of points with cor- 
rect predictions. 

One couple in the stands, their an- 
tenna showing, shared a unit. Said the 
man, whose woman friend was 
outscoring him: "She's used this thing 
before," claiming to be a novice. 

Ken Griffith, who works for an insur- 
ance company in Sacramento, says he 
and wife use separate control units. 
"We're competitive," he said. "For a 
while I'd been scoring higher in the 
game shows; now, Fvaren is scoring 
higher. We don't give each other the an- 
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Computers summarize 
responses and broad- 
cast rankings within 
minutes. Set-top con- 
trol units for the TV 
Answer interactive 
system will transmit 
and receive data be- 
tween homes and lo- 
cal satellite-linked cell 
sites (above). Ran- 
dom-access and read- 
only memory cards 
will be plugged into 
the home controllers 
for special functions. 
Both the hardware 
and on-screen menus 
shown are prototype 
designs (left). 



Cot 



swers, and this makes watching TV a 
lot more enjoyable." And companionable. 

Griffith pays $30 a month to partici- 
pate in the competitions. He has made 
it to an IN-organized "Wheel of For- 
tune" tournament where the top play- 
ers get to meet each other and play a 
live game. He's aiming for a trip to 
Hawaii as a prize. 

Since software for IN's receiver is 
stored in 256 kilobytes of battery- 
backed random-access memory, its 
programming can be automatically 
updated over the air. That happened 
once when I turned the receiver on but 
inadvertantly left it idling on the 
couch. The receiver's built-in program- 
ming told it to capture the latest sys- 
tem upgrade from the air as well as 
display a message that it shouldn't be 
interrupted. I obeyed. 

IN hopes to go national in 1993. In- 
stead of delivering the signal over an 
FM station, though, it plans to pipe 
the data over an unused portion of 
Public Broadcasting Service signals. 
A booster amplifier in homes will de- 
code the data and beam it across the 
room to the control unit. Jacks on the 
back of the control unit could accept a 
printer, computer, or mass-storage 
device. 

One weakness of Interactive Net- 
work's scheme is that users must 
plug their receivers into a phone 
jack in order to make the system two- 
way. That may be too much interactivi- 
ty for confirmed couch potatoes. Also, 
the program content on your TV screen 
is unchanged by anything you do from 
the IN control receiver. 

A more direct approach is being 
planned by ICTV, a start-up company 
in Santa Clara, Calif. This technique 
uses coaxial cable-TV coming into 
homes — upgraded when necessary — 
as a bidirectional medium. Users 
would be able to alter programs and 
information on the screen as well as 
place orders. ICTV calls its approach 
"cellular cable." Advanced video-com- 
pression techniques are exploited to 
boost the signal-carrying capacity of 
standard cable. Each neighborhood 
would be divided into cells composed 
of about 150 homes linked by cable to 
a powerful PC or workstation. 

The strategy, in effect, grafts an of- 
fice local-area network onto neighbor- 
hood cell sites. A "smart" control box 
replaces the cable converter in each 
home. On-screen choices made with a 
wireless remote would be piped to 
neighborhood cell sites. Cell-site com- 
puters would be linked in parallel 
throughout cable systems; these com- 
puters would communicate with the 
cable systems' central computers. 
At a converted warehouse near San 



Jose International Airport, ICTV's 
president, W. Leo Hoarty, points to a 
working neighborhood cable system in 
miniature. Some 20 loops of black ca- 
ble dangle from the wall. 

"Call it LeoVision," he says. "We're 
simulating a real run of a feeder leg 
down the side street." His setup dupli- 
cates the signal loss of long cable 
lines, amplifiers, and taps. "The only 
thing missing is the local cable-TV pi- 
rate," Hoarty says. 

A partitioned warehouse area has 
furniture and a TV set to simulate a 
living room. The unusual remote con- 



trol sitting on a coffee table has a two- 
inch-wide touch-pad section as well as 
buttons. Slide a finger across the pad 
and a pointer on the TV screen tracks 
your fingertip. 

Beyond standard basic and pay-ca- 
ble channels, ICTV has folded several 
interactive channels onto the system. 
The company expects that "near- 
video-on-demand" will be its most 
popular service. The idea, already 
available on some high-capacity cable 
systems, provides a block of, say, 30 
recent movies. With numerous copies 
[Continued on page 124] 



PICK-A-VIEWPOINT INTERACTION 




The remote control's Fl button provides a The F2 button adds special statistics on the 
catcher's-eye view. baseball game. 




Pressing F3 delivers a view with updated The F4 option on the remote control is a view 
batter data. of Fl with a ten-second delay. 



In Montreal, subscribers to an interactive-TV cable system called Videoway can select 
four different views of baseball and hockey games, concerts, or other events. With an Ex- 
po game, for example, viewers can press remote-control buttons to switch camera angles 
or call up statistics relating to the game (photos above). Videoway's viewpoint feature is 
based on special tuning techniques between four channels developed by ACTV, a New 
York company that now focuses on technology in the classroom. 

Scene switching is a small part of the system's capabilities. Videoway's two-way mode 
lets users send electronic mail to other subscribers or information-service companies. 
Products or services advertised on screen from electronic catalogs can be ordered and 
paid for with personal identification numbers. Banking and other transactions can be sup- 
plemented with an optional reader/printer that handles smart cards or prints out coupons 
and other information. 

Bored with TV fare? The cable's wide signal bandwidth permits fast downloading of 
software and other data to personal computers. Video games for both education and en- 
tertainment can also be piped into homes. Another data service uses the Videoway con- 
verter for home automation, displaying images of appliances on the screen and control- 
ling them with signals sent through alternating-current power lines. In addition to 
pay-per-view, other TV services include displaying captions encoded with some pro- 
grams for hard-of-hearing persons, plus the teletext information also carried invisibly with 
some TV broadcasts. Some 1 70,000 people now subscribe to the service, according to 
Jean Paul Gallarneau, director of communications for Videotron. — M. A. 



POPULAR SCIENCE NOVEMBER l 99 2 • 95 

Copyrighte 



Tech 
TV 



L 



Blurry television 
images and smeared 
colors — the video 
ghosts that are the 
bane off 75 percent off 
TV households— will 
soon be a thing off the 
past. A new anti-ghost 
signal standard 
promises to clean up 
cable and broadcast 
transmissions fast 
and inexpensively. 

BY MARCELLE M. SOVIERO 
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A clear, sharp picture of 
a zebra appears on a 
TV screen at Philips 
Laboratories in Briar- 
cliff Manor, N.Y. The 
zebra's stripes and 
the surrounding col- 
ors of the jungle are 
crisp and rich. On the adjacent moni- 
tor in the darkened room, however, 
the identical scene is blurry, with dis- 
torted color and glitches in the pic- 
ture. "Notice the ghosts," says Brian 
Smith, senior director of digital video 
business at Philips, pointing out the 
shadowy images outlining the zebra 
on the second screen — before they are 
electronically stripped away. 

Such "ghosts" come in many shapes 
and sizes and can occur in multiple 
hauntings. They aren't particular 
about where they lurk, either. Nearly 
75 percent of TV households in the 



United States are plagued with these 
pesky poltergeists. 

Home remedies for ghosting, such as 
repositioning TV antennas and crum- 
pling aluminum foil around lead-in 
wires, have been the only — mostly inef- 
fective — anti-ghosting treatments. 
Now, for the first time in the United 
States, a voluntary standard for broad- 
cast, cable, and TV set makers has 
been finalized for encoding TV signals 
with a Ghost Cancellation Reference 
(GCR) signal. Many stations around 
the country have begun transmitting 
the signal with their broadcasts. 

As a result, TV pictures could be "de- 
ghosted" with special circuits built into 
next-generation receivers. Direct over- 
the-air reception, often plagued with 
multiple ghosts, will see the biggest im- 
provements. But cable subscribers will 
benefit too. Cable TV suffers from 
smaller ghosts, so-called micro-reflec- 




tions, caused by broadcast signals leak- 
ing into cable lines. Now, cable compa- 
nies can purchase hardware to help 
clean up signals before they are sent. 

The first sets with ghost-busting fea- 
tures could appear before 1994. At first, 
they will most likely appear in high- 
end, direct-view, and projection TV 
models. The goal, however, is "to make 
the technology inexpensive enough for 
all TV sets," says Philips Laboratories 
president Peter Bingham. The added 
price for anti-ghost circuits, he says, 
should parallel picture-in-picture (PIP) 
features introduced several years ago. 
At first, PIP added several hundred 
dollars to the cost of a set; now it's a 
$50 premium. 

Ghosts are a result of signal inter- 
ference; by definition, they're delayed 
copies of an original signal. Ideally, a 
TV signal travels only in a straight 
line. More often, though, broadcast 
signals reflect off tall structures as 
they travel from station antennas to 
home receivers or a cable company's 
antennas. Such reflections cause 
weaker delayed signals — ghosts — that 
reach your set an instant after the 
strong main signal. Result: You see 
the main picture cluttered with any 
number of ghosted images. 

"A typical ghost on a 20-inch TV set 
will be two inches to the right," says 
Bernard Caron, manager of transmis- 
sion technologies at the Communica- 
tions Research Center in Ottawa, On- 
tario. Ghosts almost always occur to 
the right of the main picture because 
they're delayed, and images are scanned 
onto screens from left to right. It takes 
more time for a ghost to get to the TV 
than the real picture, Caron explains. 

Urban areas have the worst prob- 
lems. "Every building has the potential 
to cause ghosts, so if you live, say, in 
New York, there can be as many ghosts 
as there are buildings," says Michael 
Isnardi, head of TV systems research 
at the David Sarnoff Research Center 
in Princeton, N.J. 

A ghost's position and strength hinge 
on its journey between the broadcast- 
ing antenna and your antenna. A sig- 
nal delay of less than one microsecond 
(millionth of a second) creates short-de- 
lay ghosts, which blur pictures. If sig- 
nals bounce from building to building, 
however, with delays of two to ten mi- 
croseconds or longer, long-delay ghosts 
will create separate, distinct ghosting. 
Over-the-air broadcasts generally expe- 
rience long-delay ghosts; cable signals 
are prone to short-delays. 

Ghost-busting technology has been 

A ghosted TV picture at Philips Laboratories (far 
left) is corrected using digital-signal-processing 
hardware to "dean up" the image (left). 
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GHOST BUSTING: SCANNING FOR SIGNAL DIPS 
I 




Signal inserted 
into television 
broadcast 




V '"jj 




Signal after 
ghosting reflections 




Ghost busting involves complete signal processing and starts with a Ghost Cancellation 
Reference (GCR) signal that is inserted by broadcast stations into the vertical blanking in- 
terval (VBI) portion of standard video signals. The VBI is the blank space between picture 
frames, visible whenever pictures "roll," that doesn't carry picture information. This GCR 
signal is a pulselike burst of both low and high frequencies. The flatness of the GCR pulse 
is perfect for ghost busting (top of diagram): While the signal and picture start out ghost- 
free, after reflecting from objects, recognizable dips develop along the GCR pulse (bottom 
of diagram). Since ghost busting is performed digitally, the receiving hardware converts the 
entire video signal into digital form. A comparison is then made with a stored GCR refer- 
ence signal and the ghosted signal. Permanently stored programs (firmware) calculate the 
spacing of the ghost signals and help set up digital-filter chips capable of blocking the 
ghosted portions of the signal. These processing and filter chips are based on standard 
very-large-scale-integration technology. Because only a few chips are necessary, ghost 
cancellation is affordable. Once the video signal is stripped of ghosts it is transformed back 
into analog form for display on TV sets. — M. M. S. 



slow to arrive in the United States. 
But finally, after completing tests of 
five systems earlier this year, includ- 
ing one used in Japan since 1989, the 
National Association of Broadcasters 
and the Advanced Television Systems 
Committee have endorsed a system 
engineered by Philips. 

This system includes equipment 
that injects the standard GCR signal 
into TV broadcasts, plus a digital-sig- 
nal-processing unit for receivers that 
removes ghosts. Philips' GCR signal 
carries at least 100 times more energy 
than the Japanese system (see Why 
Ghost Busting Got Spooked in Japan). 
As a result, it works in noisy conditions 
or poor reception areas, enabling pro- 
cessor circuits to differentiate between 
ghosts and "snow" in picture signals. 

Ghost cancellation is fast — but not 
instantaneous. GCR signals inserted 
at the broadcast station are initially 
ghost-free, but degrade as they travel. 
Receiving hardware needs about two 
seconds, depending on the signal 
noise level, to cancel the ghost. The 
system compares an unimpaired GCR 
signal, stored in memory, and the de- 
graded signal. Algorithms calculate 
the differences between the two sig- 
nals and set up digital filters to elec- 
tronically block the ghost signals. 

As many as 20 ghosts can be han- 
dled at one time, says Amihai Miron, 
director of electronic systems at Phil- 
ips. In urban areas, about ten ghost re- 
flections are often present. The system 
also eliminates sporadic ghosts, such 
as those created by passing aircraft. 

Although set makers are just start- 
ing to design ghost-busting features 
for upcoming home receivers, the re- 
sults of ghost canceling may be seen 
almost immediately. Magnavox CATV 
Systems in Manlius, N.Y., offers ghost 
cancelers for cable TV companies. 
Soon, less expensive ghost-removal 
equipment, built into home receivers, 
will be available. as 



WHY GHOST BUSTING GOT SPOOKED IN JAPAN 



A ghost-cancellation technique developed by Japan's Broadcasting 
Technology Association is part of a "hi-fi" broadcasting standard in- 
troduced there three years ago. The standard, called enhanced-def- 
inition TV (EDTV), also boosts the resolution of pictures. EDTV sig- 
nals are compatible with standard TV receivers, but special sets or 
decoders are needed to display the sharper images or benefit from 
ghost reduction. 

By the end of 1991, 112 of Japan's 116 TV stations were broad- 
casting with the Ghost Cancellation Reference (GCR) signal, ac- 
cording to a survey. Less than 10,000 TVs equipped with ghost can- 
cellation had been sold, however. That's probably because most set 
manufacturers include ghost cancellation only in their EDTV mod- 
els, which consumers have found is not worth the extra cost. 

Japan's GCR signal, like the upcoming U.S. system, is injected 
into the vertical blanking interval between TV picture frames. Two 
types of waveforms are used for this signal. At the TV receiver, the 
ghost canceler identifies the broadcast GCR signals and compares 



them with a stored signal to detect distortions in the broadcast signa' 
produced by ghosts. A filter then removes similar distortions from 
the broadcast signal. All processing is digital, with the picture and 
GCR signals converted into analog form to drive the picture tube. 

The developers claim this technology is capable of reducing any 
conceivable kind of ghost. One drawback: If the signal-to-noise ratio 
is small, the ghost canceler will mistake the noise for a ghost signal 
and add a pseudo-ghost. But, developers say, this is so small it's 
nearly unnoticeable. 

Performance varies somewhat with the manufacturer. NEC Corp. 
claims its ghost cancellation can handle up to 16 simultaneous 
ghosts and clear them within three seconds. 

NEC's most recent TV model is not EDTV but does incorporate 
ghost cancellation — an approach that may trigger similar use of tech- 
nology by others. The 29-inch TV sells for about $1 ,770, but includes 
additional features such as a built-in broadcast satellite tuner. A no- 
frills 29-inch TV is available for about $770 in Japan.— Dennis Normile 
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TV screens shaped 
like those in 



movie theaters 



* 



ing an exciting 
new dimension to 



home viewing. And 
a new generation of 
improved-definition, 
all-digital models 
deliver crisper 



big-screen pictures. 

MARK FLEISCHMANN 



Picture a movie about new ad- 
vanced-television receivers. 
The setting is a TV show- 
room: A camera pans slowly, 
stopping at a shopper hypno- 
tized before a wall of glowing 
TVs. Some models have wide, 
cinemalike screens that set 
them apart. A few receivers, labeled im- 
proved-definition television (IDTV), 
have remarkably distinct pictures — free 
of visible scanning lines. Flash 
back to . . . 

The year 1953. At an art deco 
movie house, a popcorn-toting 
teenager sits down to watch 
20th Century-Fox's The Robe, 
the first film made in Cinema- 
Scope, the best-known of the 
wide-screen movie formats. Cut 
to ... 

The present. Our teenage 
movie buff — now a graying 
videophile — carries microwaved 
popcorn to his basement home 
theater. Nostalgically, he's 
about to watch a wide-screen 
laser-disc version of The Robe. 
His Vidikron projection TV, fed 
by an IDTV converter that 
doubles the number of lines on 
his giant wall screen, creates 
stunning pictures. They're 
similar to the sweeping wide- 
screen proportions he enjoyed 
nearly 40 years ago. 

Until this year, only well- 
heeled video buffs could enjoy 
such elaborate, real-life pri- 
vate screenings. Now that's 
changing. Thomson Consumer 
Electronics has already intro- 
duced big-screen sets with the 
line-doubling IDTV feature; 
next year expect to see Thom- 
son receivers with IDTV and 
wide screens. Philips Con- 
sumer Electronics and some 
Japanese companies will jump 
on the wide-screen and IDTV 
bandwagon. In addition, laser- 
disc and videotape companies 
are expanding their lineups of 
wide-format movies. And for 
would-be Cecil B. deMilles, sev- 
eral camcorder firms, including 
Thomson, now sell models that 
let you tape in a wide-screen 
format. 



Another rare source of wide-screen 
movies: "letter-box" formats. TV sta- 
tions and cable companies sometimes 
broadcast these pictures, which appear 
sandwiched between black horizontal 
bars on standard sets, but fill new wide- 
format screens nicely. 

What about super-sharp high-defini- 
tion-television (HDTV) broadcasts, 
which are also a wide-screen format? A 
U.S. standard for HDTV isn't expected 



A wide-screen 54 -by- 1 00 inch Stewart projec- 
tion screen adds extra realism to home thea- 
ters. Runco's Super-IDTV projector (right), in- 
cludes a line-doubler (atop the projector) that 
eliminates visible scanning lines. An optional 
unit permits wide adjustment of the aspect ratio 
(picture height and width). The Miens image is 
from a wide-screen collector's-edition laser disc. 
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until 1993. The sets probably won't be 
available before 1995 ["Digital HDTV," 
Nov. '91]. But for shoppers concerned 
about obsolescence, some very expen- 
sive projection TVs designed to handle 
line-doubled IDTV displays now in- 
clude jacks for future HDTV inputs (a 
tuner, disc, or tape, for example). Most 
wide-screen sets slated to appear in 
stores soon, however, won't handle 
HDTV unless special signal converters 



for the new format are also introduced. 

TV format changes are rare. Ameri- 
cans still watch television that adheres 
to a 1948-vintage standard named for 
the National Television Systems Com- 
mittee, which devised it. The NTSC 
standard isn't designed for big screens 
or even color, which arrived in the mid- 
1950s. As a result, most of the stan- 
dard's 525 scanning lines are all too 
visible on large screens. And color, pig- 




gybacked on the standard years after 
its adoption, tends to smear and create 
other image distortions. 

Wide-screen sets expand the conven- 
tional 4-to-3 aspect ratio (width to 
height) of NTSC images to 16 to 9. This 
readily visible improvement may hook 
more viewers on advanced TV than the 
heightened sharpness of HDTV. 

Thomson, Pioneer, Philips, and oth- 
ers say they intend to offer 16-to-9 as- 
pect-ratio sets late this year or in 1993. 
Panasonic could introduce both 40- 
inch rear-projection and 34-inch direct- 
view wide-screen sets. Similar direct- 
view sets have also been demonstrated 
by JVC, Sharp, and Toshiba. 

While not high-definition-caliber, 
IDTV sets could become a useful way 
station between the current North 
American standard and the high-defi- 
nition standard to come. Unlike 
HDTV, IDTV and wide-screen tele- 
vision are not pie-in-the-sky promises 
being evaluated by some government 
testing panel. They've been on the 
video scene for years — assuming let- 
ter-box laser discs qualify as one form 
of wide screen. And they're here to 
stay. 

IDTV is not a new television stan- 
dard but an attempt to "improve" 
NTSC images by using digital mem- 
ory to double the scanning lines from 
525 to 1,050 (the same number as 
two proposed digital-HDTV formats). 
The pictures that result are only 
slightly more detailed than unre- 
touched NTSC images because the 
signal does not contain any new in- 
formation. Vertical resolution is en- 
hanced, manufacturers say, because 
1, 050-line IDTV images are displayed 
all at once, in ''eo of a second. Normal- 
ly, you see 525-line TV pictures in two 
interlaced halves, each 'eo second 
apart. But the doubled lines on im- 
proved-definition sets are small 
enough to disappear, at least to the 
naked eye. That sense of transparen- 
cy, not heightened detail, is part of 
IDTVs attraction. 

In addition, line-doubling helps 
eliminate the interline flicker caused 
by standard interlaced scanning, 
which mars the horizontal borders of 
objects. By separating the color 
(chrominance) and brightness 
(luminance) parts of the video sig- 
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nal, and thus preventing the former 
from leaking into the latter, IDTV zaps 
the crawling dots that often mar 
weather-report graphics, for example. 
The improved digital separation of sig- 
nals also helps prevent cross-color in- 



terference^ — the barber-polelike pat- 
terns on a tweed or striped garment. 

Improved definition comes at a cost. 
Sets introduced by Philips, Toshiba, 
Sony, Panasonic, and NEC in the late 
1980s were steeply priced ["Sharpies!" 



Nov. '88]. Also, IDTV images retained 
their apparent fine-grain superiority 
only if little or no movement occurred 
within images. With rapidly moving 
objects, images blurred because early 
IDTV circuits weren't fast or powerful 
enough to avoid so-called motion arti- 
facts. Newer circuits, although still im- 
perfect, are better with motion — some- 
times significantly better. 

None of the original IDTV models 
has remained in its maker's lines. Bri- 
an Smith, senior director of digital 
video business for Philips whose 27- 
inch set was among the first IDTVs, 
says the early experience taught some 
valuable lessons. One is that IDTV is 
meant for big screens. "Twenty-seven 
inches didn't make sense because 
when you sit at a normal viewing dis- 
tance you hardly see the difference," 
says Smith. With larger screens, such 
as the 32-inch model introduced later 
by Philips, the difference from line- 
doubling is more noticeable. 

Panasonic and NEC equipped their 
big-screen rear-projection sets with 
IDTV. NEC's 52-inch ID3 was particu- 
larly stunning — at least when the pic- 
ture stood still. And Sony introduced a 
direct-view model with a gigantic 43- 
inch tube and a $43,000 price tag. But 
none of these models survived. Pana- 
sonic's Tom Edwards, assistant general 
manager for television, says his com- 
pany's 51-inch rear projector was "too 
early and too expensive." 

Another problem, says Philips' 
Smith, is that IDTV required a more 
holistic approach to TV design than 
was expected. The entire display sys- 
tem must be more sophisticated, since 
lines are being painted on the screen in 
between the standard lines. If the elec- 
tron-beam spot size is too large, an 
IDTV set erases the line just before it. 
The result is a messy picture. "So it's 
not just the digital circuitry," Smith 
concludes. "It's a better display system, 
better CRTs, better power supplies, 
better everything." 

A new generation of six IDTV mod- 
els, including 31- and 35-inch direct- 
view models and 52- and 60-inch rear 
projectors, is now available from 
ProScan, the prestigious new brand 
name of Thomson. Why introduce 
IDTV now in light of other manufac- 
turers' lack of success? Elliot Broad- 
win, Thomson's product manager for 
high-end color television, says the new 
IDTVs have been under development 
for several years. Thomson, which is 
also stressing wide-screen TV, is aim- 
ing for a leadership position in TV 
technology. Motion compensation has 
been given special attention to defeat 
motion artifacts. 

Thomson initially planned on mak- 
ing ProScan IDTVs that could be up- 
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CONTROLS FOR DO-IT-YOURSELF CROPPING 

From the dawn of cinema until 1953, when The Robe appeared in CinemaScope, most 
films were made in a standard 4-to-3 aspect ratio (width to height), or 1 .33:1 . After flirta- 
tions with Cinemascope's elongated 2.35:1 ratio and other formats, Hollywood has 
more recently settled on a handful of aspect ratios of less than 2:1 . All the digital HDTV 
formats being weighed by the FCC have aspect ratios of 1 6 to 9, or 1 .77:1 . When Amer- 
icans begin the slow shift to a wider screen, the familiar 4-to-3 world will change. TV pro- 
grams and older movies produced in the old format will have to be banded at the sides 
or cropped at top and bottom to fit the new wider screens. Wide-screen program- 
ming — previously cropped at the sides, "letter-box" with bands at top and bottom, or 
squeezed via "anamorphic" lenses — will fit newer screens more comfortably, though de- 
viations from the 1 6-to-9 standard may require cropping or banding. Here's a look at four 
scenarios that could be handled by a Sharp 36-inch wide-screen HDTV being marketed 
in Japan. Sharp's zoom control — expected to be a common feature on wide-screen sets 
in general — lets viewers adapt narrower or wider aspect ratios to its 16-to-9 screen by 
cropping the image or reframing it with bands. — M. F. 



1 . Standard 4 to 3 ratio on wide screen, 
with bands: 

With the image at full height, blank bands fill 
out the sides of the screen. The screen is left 
partly empty but the image remains intact. 
Modern movie houses often use this tech- 
nique to show older, narrower movies on new- 
er, wider screens. 

2. Standard 4 to 3 on wide screen, with cropping: 

With images at full width, the top and bottom 
must be cropped. Many cinemaphiles howl in 
protest when theaters use this technique; oth- 
ers don't notice at all. On a Fred Astaire/Ginger 
Rogers dance routine, for example, you would 
cut off Fred and Ginger at the knee. 

3. Letter-box format to wide screen: 

Wide-screen programming banded for narrow 
screens can fill wider screens without crop- 
ping, assuming the original is exactly 16-to-9 
(otherwise cropping or banding might be 
needed). A slight loss of resolution is possible 
as the viewer zooms in to eliminate the letter- 
box banding. 

4. Squeezed wide screen to correct 
wide screen: 

Film-conscious videophiles hate it when stu- 
dios resort to the old "anamorphic squeeze," 
using optics to fit a wide image onto a narrow 
screen without cropping. This deliberate geo- 
metric distortion, which tends to make human 
figures look like something painted by El Gre- 
co, is often used with the opening credits of 
wide-screen movies to avoid loss of text. Then 
the anamorphic squeeze gives way to pan- 
and-scan cropping (shifting the viewpoint left 
or right). When a whole movie is squeezed, 
the wide-screen set can decompress it, restor- 
ing objects to their correct shape. 
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graded to a future digital-HDTV stan- 
dard through an add-on converter. 
Further study of the proposed stan- 
dards, however, eliminated that op- 
tion. Some of the proposed standards, 
he says, would be incompatible with 
Thomson's IDTV tubes and scanning 
coils; expensive and complex decoding 
systems would also be needed. "We 
think IDTV technology can stand on 
its own because of what it can do with 
a standard NTSC picture," he adds. 
Regardless of which HDTV format is 
selected, NTSC pictures will be with 
us for a long time. 

Wide-screen and IDTV television 
have already made their way 
into some home theaters, sup- 
ported by an expanding supply of let- 
ter-box-format laser-disc and other 
sources. More than 400 titles are avail- 
able, according to a wide-screen sup- 
plement to the Laser Video File cata- 
log (Box 828, Westwood, N.J. 07675). 
More recently, high-end hardware that 
includes aspect-ratio controls has be- 
come available. The Vidikron VPH- 
40HD offers this feature with buttons 
located on the video projector. Runco 
offers a separate aspect-ratio con- 
troller, the $3,995 model ARC-IV. Both 
techniques lets viewers zoom in and 
out, manipulating and cropping the 
images on screens as they please (see 
Controls for Do-It- Yourself Cropping). 

IDTV has become a premium image- 
enhancing option for big-screen front- 
projection TV. Why wait for HDTV, the 
reasoning goes, when you can have im- 
proved definition now by plugging in 
an outboard line-doubler or scan con- 
verter? Such devices — from Faroudja 
Laboratories, NEC, Runco, and Sony 
— work in concert with so-called multi- 
scan projection TVs such as Sony's 
$20,000 VPH-1270, Vidikron's $15,000 
VPH-40HD, and Runco's combined 
projector and line-doubler. Capable of 



handling varying scanning systems, 
including computer displays, these 
pricey projectors can also be adapted to 
HDTV. 

NEC's $4,335 IDC- 1000 is one of the 
least costly approaches to outboard 
IDTV. This add-on has three composite 
(standard- video) inputs and one S- 
video input, which separates color and 
brightness. Like the Runco line-dou- 
bler, which NEC manufactures, the 
IDC- 1000 uses so-called 3D motion 
adaptation. This technique enables the 
line-doubler to respond differently de- 
pending on whether the image con- 
tains motion. Generally, the more 
"adaptive" digital-TV circuits are, the 
better perpetually moving pictures will 
look. 

Runco's Super-IDTV package in- 
cludes both the SC 1050 line-doubler 
and IDC 800 multiscan projector for 
$15,000. One defining feature of Run- 
co's projector is that the color balance 
of its tubes match the original NTSC 
format specifications. That helps make 
black-and-white or Technicolor movies 
look their best. 

Faroudja Laboratories' $15,000 
LD100 line-doubler is a top-of-the-line 
approach from inventor Yves Faroudja, 
who holds dozens of patents relating to 
video-signal processing. This unit 
evolved from Super NTSC, Faroudja's 
attempt to update NTSC without in- 
creasing the number of scanning lines. 
When the FCC indicated it would fa- 
vor a digital high-definition format, 
Faroudja adapted his analog technolo- 
gy into this high-end line-doubler. In 
addition to the usual decoding and 
line-doubling, the LD100 also doubles 
the picture elements (pixels) in im- 
ages, heightening both vertical and 
horizontal resolution. 

Why is it so expensive? "Our posi- 
tion is to go full blast, make no compro- 
mise in terms of noise reduction, mo- 
tion compensation, number of mem- 



ories, and so forth," says Faroudja. 
Harnessed to the Vidikron projector, 
the Faroudja looks like the next best 
thing to true HDTV. 

Curiously, IDTV is likely to find its 
way onto upcoming wide-screen 
HDTVs too. One reason is that a new 
HDTV standard will not sweep away 
the old television standard. Viewers 
will have to accept a certain percent- 
age of programming in NTSC. Since 
the digital sophistication of HDTV 
makes IDTV easy to implement, 
NTSC-enhancing IDTV is likely to be a 
major feature of high-definition sets. 

Says Faroudja: "If HDTV flies, it 
would be rational to use IDTV to pro- 
cess NTSC. You could simply change 
the programming of a given chip and 
operate with either an NTSC or HDTV 
input." Such flexibility would enable 
viewers to enjoy videotapes, laser 
discs, and broadcasts from small-mar- 
ket stations, which will probably be 
last to upgrade to HDTV broadcasting 
in line-doubled splendor. 

That's not all. Even HDTV channels 
will use some line-doubled NTSC sig- 
nals. If a small-town station captures a 
spectacular plane crash with NTSC 
equipment, tbe HDTV version of Cable 
News Network won't be able to ignore 
the event. The standard image will be 
line-doubled and sent over the HDTV 
channel, and most viewers will hardly 
notice the difference. 

The introduction of expensive wide- 
screen and IDTV sets into stores be- 
fore HDTV complicates buying deci- 
sions. "We are very concerned about 
confusing the consumer," says Dave 
Shoults, Toshiba's national sales pro- 
motion manager. 

Even so, you better get used 
to seeing doubled lines in a 
wider picture. As 
Faroudja says, "This 
is the way TVs going 
to look eventually." H5 



Wide-screen-TV models from Thomson Con- 
sumer Electronics, slated for introduction 
later this year, display 1 6-to-9 images with 
inputs from new wide-format camcorders, 
discs, or tapes, and occassional broadcasts 




The first genetically engineered tomatoes may 
hit supermarket shelves next year. Other high-tech 
fruits and veggies are only a few years behind. 



BY ROBERT LANGRETH 



Growing in six small 
fields scattered 
across Florida and 
California are some 
extraordinary to- 
mato plants. Not 
that you would ev- 
er know it by look- 
ing at them: Both the plants and the 
tomatoes themselves look like garden- 
variety crops. 

The unique feature of these crops is 
hidden inside their DNA — the genetic 
"blueprint" that determines all their 
physical and chemical properties. In 
addition to the thousands of genes 
that make up the plants' DNA, scien- 
tists have inserted a single gene not 
present naturally. The extra gene 
slows down a series of chemical reac- 
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tions that causes ripe vegetables to rot. 

Most commercial tomatoes spoil so 
quickly that they must be picked 
while green and later artificially 
ripened with a chemical called ethy- 
lene, says William Hiatt, a researcher 
at Calgene Fresh, a subsidiary of Cal- 
gene, Inc., a biotechnology company 
in Davis, Calif., that is producing the 
new tomato. The result of forced 
ripening is flavorless fruit. In contrast, 
Calgene's Flavr Savr tomato can stay 
on the vine a full week longer than 
regular tomatoes — allowing the neces- 
sary sugars and acids to develop — and 
still be shipped across the country. 
"Because it can go to color on the 
vine," explains Hiatt, "it's a better- 
tasting tomato.'' 

Next year, the company plans to 



start selling the Flavr Savr to retail- 
ers. In all likelihood, it will be the first 
genetically engineered fruit or vege- 
table available to the public. 

Calgene's tomato, however, is just 
the beginning of what will be a many- 
splendored high-tech harvest. During 
the last decade, scientists have trans- 
planted genes with all sorts of new 
traits into more than 50 different 
plants — from asparagus to sugar beets. 
Now, spurred by a U.S. government de- 
cision to streamline the regulation of 
genetically engineered foods, bio- 
technology companies 





are rushing an array of these new 
crops to the market. 

During the next several years, con- 
sumers will see "a steady flow" of high- 
tech produce, says Richard Godown, 
president of the Industrial Biotechnolo- 
gy Association based in Washington, 
D.C. Most of the initial products will be 
vegetables genetically engineered for 
resistance to pests, viruses, and blights 
that have dogged farmers for centuries. 
Agritech companies are also focusing 
on traits that will appeal to consumers. 
Some likely products: tomatoes that 
are bruise-resistant or freeze without 
becoming mushy when thawed; extra- 
nutritious potatoes; and vegetable oils 
with lower saturated fats. 

Genetic engineering "will eventually 
enter the production of all our food 
crops," predicts Godown. "It's going to 
be pervasive. It's going to be worldwide. 
It's the single best hope of being able to 
feed all the people on the planet." 

To live up to this grand vision, bio- 
technology will first have to overcome 



its poor public image. Environmental 
groups, in particular, argue that di- 
rectly tampering with plant genetic 
material poses unknown risks. 

"Genetically engineering produce is 
[similar to] adding chemicals to food," 
says Rebecca Goldburg, a senior scien- 
tist at the Environmental Defense 
Fund. "Although most chemicals . . . 
have proven safe, every now and then 
something comes along that's not so 
safe. Think of some of the food dyes that 
have been taken off the market" be- 
cause of cancer and other health risks. 

To Goldburg's dismay, a new Food 
and Drug Administration (FDA) policy 
does not require government safety ap- 
proval for most genetically engineered 
foods, as it does for food additives. In- 
troduced in May, the policy lets compa- 
nies perform their own safety testing 
and recommends they consult the FDA 
if they find anything unexpected. 

Reflecting public fears, newspaper 
and magazine headlines have labeled 
genetically engineered produce "Frank- 



enfood" and "Brave New Food" (refer- 
ring to Brave New World, Aldous Hux- 
ley's novel about technology run 
amok). A recent New Yorker cartoon 
perhaps captured these misgivings 
best. It depicted a crazed scientist 
clenching his fists and cackling tri- 
umphantly at his giant-jawed plants: 
'There's splendid news from the FDA, 
my pretties!" 

What many consumers probably 
don't realize is that farmers have been 
tampering indirectly with plant genes 
almost since the beginning of agricul- 
ture. Explains Ganesh Kishore, a plant 
researcher at the St. Louis-based Mon- 
santo Co.: "Traditional plant breeding 
is not very different from [genetic engi- 
neering]. The end result of both is that 
people are reorganizing plant genes to 
introduce desirable properties." 

Take crossbreeding. In many 
species, pollen from one plant fertilizes 
eggs from that same plant. In cross- 
breeding, pollen from one plant is used 
to fertilize a second plant to create a 
hybrid that combines the traits of both. 
For instance, one might try to mate a 
plant that produces large, bland straw- 
berries with one that produces small, 
sweet berries, to get a fruit that's ideal- 
ly both large and sweet. 

This technique has produced hun- 
dreds of new crops, such as broccoflow- 
er, a hybrid of cauliflower and broccoli. 
But it's somewhat unpredictable, often 
resulting in unwanted traits along 
with the desired ones. Moreover, it 
works only with plants from the same 
or closely related species. 

In 1973, for the first time, Stanford 
University biologists combined DNA 
from two unrelated organisms. Com- 
mon to all living beings (except for 
some viruses), DNA is a long molecule 
shaped like a spiral staircase. Each 
"step" in the staircase is composed of 
one of four different chemicals called 
bases; the sequence of these chemicals 
determines what properties an organ- 
ism will have. A gene, in fact, is simply 
a group of steps responsible for deter- 
mining individual chemical compo- 
nents of cells. Genes are grouped into a 
fixed number of chromosomes (46 for 
humans, 20 for corn, for example), 
which are responsible for complex 
traits like color or size of an organism. 

Like film editors splicing together 
sections of different videotapes, the 
Stanford scientists cut open a strand of 
bacterial DNA using a kind of chemi- 
cal scissors called a restriction enzyme, 
then inserted a gene from a second, 
unrelated bacterium into the opening. 

This accomplishment had enormous 
implications for plant breeders. At 
least in theory, scientists could now 
take genes from any organism, plant 
or animal, and add them to any other. 



TWO WAYS TO BIOENGINEER PLANTS 



AGROBACTERIUM 
METHOD 



2. DNA is inserted 
into a larger ring of 
bacterial DNA (a 
plosmid), which is 
then absorbed into 
ayobacierium 



1. DNA with new 
properties 
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DNA PARTICLE 
GUN METHOD 

2. Tiny metal particles 
are coated with DNA 
and put into a gun 
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3. Agrobacferium 
transfers DNA 
into plant cells 



3. Particles 
are fired into 
plant cells 
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4. Plant cells divide' 
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5. Plant cells grow into 
plantlets on petri dish 



6. Plantlets 
are trans 
ferred to soil 
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RESERVE OFFICERS' TRAINING CORPS 




AH-64A APACHE HELICOPTER 



IT HAS ELEVEN BRAINS. 

BUT IT CANT 
THINK LIKE A LEADER. 

The Apache helicopter's 11 computer brains perform 
thousands of calculations per second. Even seeing in the 
dark is no problem for this high-tech wonder. 

But in today's high-tech Army there's one thing 
machines can't replace-leaders. Talented men and 
women who love the challenge of high-tech and have 
the confidence to lead and motivate others. Army 
ROTC is a college elective that will help you develop 
leadership skills, right now. Because it's hands-on 
leadership training. 

ROTC takes about 4 hours a week. You can try it, 
without obligation, for at least one year and even 
apply for up to $60,000 in scholarship money. Call 
1-800-USA-ROTC and we'll send you more information. 

ARMY ROTC 



THE SMARTEST COLLEGE 
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A potato plant (2) and cotton boll (3) genetically engineered for pest resistance are healthier than normal plants (1 and 4) grown in the same environment. 



Furthermore, instead of adding hun- 
dreds of new genes in crossbreeding 
— some desirable and some not — sci- 
entists could add exactly the genes 
they needed. 

In practice, however, plants proved 
more difficult to address than bacteria. 
Unlike bacterial DNA, plant DNA is 
protected by a thick cell wall. Since sci- 
entists didn't know how to insert mate- 
rials through this wall without damag- 
ing the cell, they looked for a microbe 
that could carry new genes into the 
plants for them. 

In the early 1980s, scientists from 
Monsanto and the Max Planck Insti- 
tute in Cologne, Germany, showed that 
agrobacterium — a common type of bac- 
terium that infects tomatoes, potatoes, 
and many other crops — does the trick 
quite effectively. Over millions of years 
of evolution, agrobacterium has 
learned how to penetrate cell walls and 
attach disease-causing genes to the 
plant's DNA. The research teams first 
removed these harmful genes from the 
bacteria, then replaced them with 
genes they wanted to add to the plant. 
Next, they mixed the altered bacteria 
together with plant cells and let the 
microbes do the rest. 

It worked. And researchers had al- 
ready figured out how to regenerate 
whole plants from individual plant 
cells. Thus, the race to develop geneti- 
cally engineered foods was on. 

The first fruits and vegetables of 
biotechnology will hit the super- 
markets in three "waves," accord- 
ing to Robert Fraley, the head of agri- 
cultural research at Monsanto, which 
is developing several high-tech vegeta- 
bles. Calgene's tomato being the ex- 
ception, the first wave of gene-spliced 
produce will be mostly pest- and dis- 
ease-resistant crops. 

Monsanto and several other compa- 
nies, for instance, have added genes 
from the caterpillar-attacking bacteria 
Bacillus thuringiensis into cotton, 
tomato, and potato plants. Once inside 



the plants, the genes produce proteins 
that kill crop-eating caterpillar larvae, 
but are harmless to other animals and 
plants. Other companies have added 
new genes to cantaloupe, squash, and 
potato plants to make them resistant 
to deadly viruses. In yet a third devel- 
opment, Monsanto and others have ge- 
netically altered cotton plants to make 
them tolerant to glyphosate, an envi- 
ronmentally safe weed killer. (Many 
environmentalists, however, complain 
that such crops would promote chemi- 
cal use over organic farming. Some 
worry that insects could eventually be- 
come resistant to the pest-proof plants, 
resulting in widespread crop failures. 
Conversely, others speculate that high- 
tech crops could cause an agricultural 
Midas plague: man-made plants so 
successful that they crowd out natural- 
ly occurring foliage.) 

Within five years, more than a dozen 
pest- and pestilence-proof crops could 
hit the marketplace, say industry lead- 
ers. In Third World countries, insect-re- 



pelling vegetables could help alleviate 
serious food shortages. "Conventional 
agricultural techniques will not provide 
the more than doubling of food output 
that the world will need" in the next 40 
years, argues Fraley. "Genetically mod- 
ified crops are one key" to doing so. 

In the more affluent United States, 
bug- and virus-proof crops "are going to 
be a tremendously positive step toward 
making agriculture more environmen- 
tally friendly," Fraley says. Besides re- 
ducing pesticide use up to 60 percent for 
some crops, he notes, these crops may 
make it possible for farmers to plow 
their fields less often, slowing soil ero- 
sion. Currently, farmers must till their 
soil often to get rid of weeds and bugs. 

"Coming quickly on the heels of [in- 
sect- and virus-resistant crops] are bio- 
engineered vegetables that are target- 
ed toward food processors or provide 
unique consumer traits," says Fraley. 
Much of this second wave of products 
will involve tomatoes, for two reasons: 
[Continued on page 122] 



BIOTECHNOLOGY: A THIRD-WORLD SAVIOR? 



For the last ten years, researchers have 
hailed genetic engineering as a technology 
that will reduce hunger and poverty in de- 
veloping countries. Starting about a year 
from now in Mexico, they will get their first 
chance to prove it. 

The Mexican government, using seeds 
and expert assistance donated by St. Louis- 
based Monsanto Co., is adapting the com- 
pany's virus-resistant potato plant for Mexi- 
can varieties of spuds. By the beginning of 
1994, Mexico plans to start providing farm- 
ers with seeds for these plants. 

Every year, between 10 and 60 percent of 
Mexico's potato harvest is destroyed by in- 
sect-borne viruses, according to Luis Her- 
rera-Estrella, a Mexican researcher who is 
coordinating the project. For small farmers 
who can't afford pesticides, the virus can 
wipe out entire crops. 

"For many farmers, this genetically engi- 
neered plant could mean survival," Herrera- 
Estrella says. Overall, "the project could re- 



duce crop losses in Mexico by 15 percent." 

Strangely enough, the source of the virus 
resistance turns out to be the virus itself. To 
reproduce, the potato virus must first re- 
move a chemical "coating" that normally 
covers it. The genetically engineered potato 
plants, however, contain the viral genes that 
allow them to make this coat. "Every time 
the virus gets ready for sex by taking off its 
coat," the plant simply covers it with another 
coat, says Herrera-Estrella. Even after a 
month of constant exposure to the virus, the 
plants are hardly affected. 

Monsanto is also collaborating with Kenya 
and other African countries on similar pro- 
jects. In giving away its technology, however, 
the biotech giant isn't simply exhibiting cor- 
porate altruism. Besides generating some 
rare positive publicity, says Monsanto re- 
search chief Robert Fraley, the company 
hopes that gene-altered vegetables may 
someday make Third World farmers rich 
enough to become paying customers. — R. L. 
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Is the new generation off sport utilities becoming a 
bunch of suburban dilettantes? We test the 



newest in ice, snow, and on the highway to see 
if the technology really works 
in all dimensions. 



SSI 






Though today's designer 
sport-utility vehicles 
have their roots in the 
mud and the military, 
they are mainly used 
not for off-roading, not 
for exploration, but for 
getting to work and 
school in crummy weather condi- 
tions — a long way from "sport" and a 
lot closer to "utility." Still, the peace of 
mind that comes with complex four- 
wheel-drive systems, antilock brakes, 
high ground clearance, and the rest of 
the technological overkill designed to 
walk over rocks and fallen trees is as 
much a part of the appeal of the new 
generation of sport-utility vehicles 
(SUVs) as the boxy styling reeking of 
outdoorsiness. 

Sport utilities with suburban aspira- 
tions have been gaining in popularity in 
recent years, faster than any other ve- 
hicle type. Today's SUVs are reposito- 
ries of a bewildering variety of mechan- 
ical and electronic systems aimed at 
enhancing traction and/or convenience. 
This year, a burst of activity has 
brought us a number of new models 
that deserve evaluation. Jeep, a long- 
time leader in the four-door SUV field, 
has introduced a brand new design for 
1993 — the Grand Cherokee — which 
Chrysler hopes will counteract the sales 
home-run of the Ford Explorer ["What 
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CHEVROLET SUBURBAN 



GMC JIMMY 



ISUZU TROOPER 




JEEP GRAND CHEROKEE 
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Goes in the Snow?" Oct. '91]. Joining it 
are radically redesigned Japanese stal- 
warts: the new Isuzu Trooper and Mit- 
subishi Montero. And even GMC's ven- 
erable Jimmy — a year away from a new 
chassis and body — has had significant 
technical upgrades. Chevrolet com- 
pletely redesigned the Suburban for 
1992, basing it on the considerably 
more refined C/K truck chassis. With 
the optional 7.4-liter V8, it's hardly in 
the same class as the other four SUVs, 
but we pressed it through the same 
tests and relied on it as a cargo-hauler. 
Its bulk hindered performance in our 
track tests, but its overall agility 
proved a surprise. 

At first glance, running a group like 
this through traditional performance 
tests has the flavor of running a draft 
horse at Belmont, but sport utilities as 
a group have often suffered from high- 
speed handling flaws, and any quirks 
showed up quickly in our handling 
regime. Still, the ability to go when it 
snows is essential, and to test this 
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group in its primary element, we 
trekked northward to a winter test 
track in Raco, Mich., near the 
Canadian border. The track is op- 
erated by ITT Teves — a company 
noted for its development work in 
antilock brakes and traction con- 
trol systems. This environment of 
dry-track, high-speed testing in 
combination with snow-and-ice-bound 
handling courses was laden with ex- 
tremely slippery challenges. As it 
turned out, not one of the vehicles 
managed to overcome all of them. 

The rigors we encountered in a few 
days easily equaled what most drivers 
would see in a lifetime. This broad 
range of conditions, though, demon- 
strates the difficulty of developing a 
vehicle that's not only responsive on- 
and off-road, but is capable of the same 
service as a station wagon. The two 
poles pull in opposite directions, and 
clearly the trend today favors the car- W 
like characteristics. 

Jeep's all-new Grand Cherokee Lim- 
ited is a good example. It is the only g 
SUV today in its class that forsakes g 
pickup-based straight frame rails and 3 
uses unit-body construction normally I 
associated with passenger cars. This ^ 
allows the floor pan to nestle low, cut- % 
ting overall height while retaining 1 
ground clearance. While its critics ar- I? 
gue that unit bodies may not be quite i 
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While three of the SUVs could be provoked 
to lift two wheels in the lane change, the 
Isuzu Trooper (top) would do it at test 
speeds less than 50 mph and with far less 
severe steering input than the Jeep Grand 
Cherokee (middle) and the Mitsubishi Mon- 
te™ (bottom). The GMC Jimmy was flat and 
relatively slow in the same maneuver. 

as durable as a frame-and-body as- 
sembly, they are generally regarded as 
stiffer and quieter. The main change in 
the new Jeep that affects its ride and 
handling is a new coil-spring rear-axle 
assembly, replacing the old leaf springs 
— a change likewise aimed at improv- 
ing ride, but not hurting ground clear- 
ance or traction. 

The Grand Cherokee series comes in 
base, Laredo, and Limited models — 
the Limited being our test unit. Jeep 
offers an unusual and confusing com- 
bination of drive systems: part-time 
CommandTrac in the base Cherokee, 
shiftable full-time SelecTrac in the 
Laredo, and all-the-time QuadraTrac 
in the Limited only. CommandTrac is a 



conventional transfer case that is en- 
gaged manually and couples the front 
and rear axles directly. SelecTrac and 
QuadraTrac feature a center differ- 
ential that allows full-time four-wheel- 
drive operation. The QuadraTrac sys- 
tem is essentially a full-time four- 
wheel-drive system incorporating a 
viscous clutch that splits torque to the 
front and rear — similar to several pas- 
senger-car setups but with a low-range 
gearbox for serious off-roading. 

The Cherokee also is one of the few 
remaining vehicles in this class to use 
an in-line six-cylinder, rather than the 
V6s and the Suburban's V8 in the re- 
mainder of our fleet. The four-liter 
190-hp straight-six engine is offered 
with either a five-speed manual or 
four-speed automatic overdrive trans- 
mission (standard in the Limited). 

The Grand Cherokee's 105.9-inch 
wheelbase is 4.5 inches longer than the 
original Cherokee's, and it is 7.7 inches 
longer overall, at 176.5 inches. There's 
also more front and rear hip room, and 
front shoulder room — substantial 
gains in the SUV space race. 

The Grand Cherokee is rife with car- 
like features, including a driver-side 
air bag, standard four-wheel ABS, a 
thermometer/compass on the roof con- 
sole, and doors that open all the way 
into the roof panel. 

itsubishi's new Montero SR 
I looks like it should be blasting 
lacross the Serengeti Plain. 
Part of the reason is that it is one of 
the biggest and the tallest of the 
group, set up in the air on six-lug 
wheels and truck- type tires. The new 
Montero is 10. 1 inches longer than the 
Grand Cherokee and almost 1.5 inch- 
es longer in wheelbase, yielding a sub- 
stantial 96.6 cubic feet of interior 
space with the seats down, 44.8 with 
the seats up. The two-tone paint treat- 
ment seems to deliberately accentuate 
the size and shape of the tires, adding 
to the go-anywhere appeal of the Mon- 
tero ("mountain man" in Spanish). 
The Montero has no brush bars, roof 
rack, or driving lights to spoil the 
shape. 

Mitsubishi's three-liter single-over- 
head-cam V6 engine makes only 151 
hp at 5,000 rpm, but sounds better do- 
ing it than the Jeep in-line six, the 
Jimmy V6, or the Isuzu V6 — which is 
the loudest during acceleration. The 
engine works hard all the time because 
of the Montero's weight and accelera- 
tion drag, and it returns about 15 mpg. 
(The others in this group are EPA-rat- 
ed only slightly better for fuel mileage; 
SUVs are clearly not economy cars. ) 

The Mitsubishi Active Trac four- 
wheel-drive system, which incorpo- 
rates four-wheel multimode ABS in ei- 
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MITSUBISHI MONTERO 
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37.7 
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ther two- or four-wheel drive and high 
or low range, uses an electronically 
controlled, vacuum-switched, free- 
wheeling front differential to engage 
four-wheel drive at speeds up to 62 
mph, while letting the front axle free- 
wheel when not in four-wheel drive for 
increased fuel mileage. 
The adjustable shock absorber sys- 
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lb get your free Team Valvoline Toolbox, just 
buy 12 quarts of quality Valvoline motor oil, or 
have two professionally installed Valvoline oil 
changes. You can also get it for just $4.95 with 
one oil change. 

Ordinarily, you'd have to pay $19.95 for this 
kind of toolbox in the store. After all, it's made 
of tough 12-gauge metal and features a heavy- 



Team Valvoline Toolbox 



duty lock-and liftout tray. What's more, it -even 
comes with coupons for a variety of automo- 
tive products that could save you up to $180. 

So pick up some Valvoline today. It's the 
number one choice of Indy 500, Baja 1000 and 
NHRA mechanics for use in their racing vehi: 
cles and their own cars. 

Mail-in offer ends Dec. 12, 



People Who Know Use V\lvoline® 

Valvoline Inc. A Subsidiary of ASHkAND Oil, Inc. ® Lexington; KY 40509 © 1992 



I 



r with purchase of Valvoline* Motor Oil or Two Professionally 
I retailed Oil Chances Using Valvoline. 
Mai] completed order form along with proof-of-purchase to: 
Team Valvoline Tbofcox. PO Box 8353 
Young America. MN 55551-8353 
Requests must be postmarked by December 31. 1992. 
Buy: Equivalent of 12 quarts of Valvoline or two professionally 
Installed oil changes using Valvoline. and receive a FREE 
learn Valvoline Toolbox- (Team Valvoline Toolbox is avail- 
able for $4.95 with one professionally Installed oil change.) 
Send Sales receipt for Vafvoline Iprice circled} dated from 10/4/92 to 
12/12/92 and original UPC codes from Ichedc oner. 

□ Bottom of 12-qt case □ 24/16-oz. bottles 

□ Bottom of two repack cases □ 12/1-quart bottles 

□ 3/l-gallon containers □ o/l-quart bottles of 

valvoline Synthetic 

Or □ Service receipts from two professionally installed oil 

changes using Valvoline. 
Or Q Service receipt from one professionally installed oil change 
using Valvoline and $495 Make check or money order pay- 
able to Team Valvoline Tbofcox Offer Check or money order 
only accepted No cash or stamps, please 



I made this purchase of Valvoline' Motor Oil at (please check oner 




□ Discount Store 

□ Auto Parts Store 

□ Service Station 



□ Ol Change/Outck Lube Store 



The brand of motor oil I buy most often is 




Nam* 








rw Ant 




State Ztp 



IMPORTANT: Original receipts must be dated 10/4/92 to 12/12/92 and 
have price circled Limit of two Team vatvoline Tbobcoes per house- 
hold address or organization Offer good only in the USA. Offer void 
where prohibited raxed or otherwise restricted by law Allow 8 weeks 
tor Team Vatvoline Tbofbox delivery 

UPC codes can be removed without damaging the container by 
lighrjy scoring and peeling UPC code 

Requests must be made on official form or a 3" ■ 5* card and may 
not be rnechankaly reproduced Requests ii excess of limit wll not 
be acknowledged or returned. 

Offer good while supplies last If supplies are exhausted Valvoline. 
Inc. may. at its cSscrerjoa substitute an alternate premium of equal 
value ISI9.95 suggested retail) 

This offer may not be used In aDnluncrion with any other offer Mate- 
rials become the property of Valvoline, Inc 



Valvoline. Inc. A Subsidiary of Ashland Oil Inc 



(M) 




The long- wheel- 
base Chevrolet 
Suburban (left) is 
easier to control 
while sliding on 
loose snow than 
the short- wheel- 
base GMC Jimmy 
(far left). 



tern improved ride quality in this tall, 
softly sprung machine, optimizing its 
slow off-pavement performance and 
high-speed, dry-road dynamics. 

Isuzu, though not as big as giant 
Mitsubishi, has an enviable reputation 
for the quality and durability of its 
trucks, which are sold all over the 
world. The Trooper LS test vehicle is a 
truck, through and through, in its 
clean functionality and presence, but 
that doesn't mean the interior is a 
bare-metal echo chamber. 

The Trooper was the only one in the 
group to have a 70/30 rear-door setup, 
in which 70 percent of the door opens 
on the left where the spare tire is 
mounted and 30 percent opens on the 
right for access to the rear compart- 
ment. The vertical seams in the rear 
window glass to accommodate this de- 
sign obstruct rearview-mirror vision. 

And this truck, oddly enough, 
doesn't have a typical truck engine ei- 
ther. The 190-hp four-cam 24-valve V6 
tied with the Jeep as the most power- 
ful engine in this group. (A single-over- 
head-cam four-valve, rated at 175 hp, 
is available in the S model.) 

The Trooper also has a relatively 



crude part-time four-wheel-drive sys- 
tem, though it deserves credit for sim- 
plicity of operation and dry-pavement 
fuel economy. The automatic transmis- 
sion offers alternative shift program 
selections via two additional console 
buttons: winter mode and power drive. 
The winter mode, intended to lessen 
the chance of losing traction by start- 
ing in third gear, was of very little help 
in getting the Trooper moving. Be- 
cause it switches off after every use, 
this mode proved annoying for a conve- 
nience item. Power drive is for towing, 
allowing the transmission to stay in 
each gear longer before upshifting. 

The Trooper is a big sport utility art- 
fully placed inside a small body shell 
(51 cubic feet with the seats up, 90 cu- 
bic feet with seats down). It gives a 
comfortable, soft ride on or off the 
pavement, with upper and lower arms 
and torsion bars up front, a four-link 
coil-spring rear suspension, and Good- 
year Wrangler AP 245/70R-16 tires. 
The 70/30 rear doors have certain ad- 
vantages, but overall we would prefer 
a single, large left-hinged door for both 
utility and greater outward vision. 

Of this group, the GMC Jimmy re- 



ally is a compact sport utility. It is 
small, riding on a mere 107-inch wheel- 
base, with a length of about 177 inches 
overall. There's not a lot of passenger/ 
storage room inside, either — only 67 
cubic feet of space with the seats down 
and 28 cubic feet with the seats up. In 
the face of these three fresh competi- 
tors, the Jimmy is the oldest vehicle in 
the group and suffers by comparison to 
the newer technology (but not concern- 
ing the bottom line). 

GMC's Jimmy is powered by a 90-de- 
gree, 4.3-liter, push-rod V6 truck en- 
gine that makes 160 hp at 4,000 rpm, 
and a lot of noise and vibration through 
its rev range. The new optional L35 
high-output, 4.3-liter V6 engine, which 
we could not obtain for this test, has a 
balance shaft, central port injection, 
and makes an additional 30 hp, an op- 
tion choice that we would recommend 
to any Jimmy buyer. 

A true north-woods resident could 
have written the rest of this sto- 
ry, about how the greenhorns 
from down south went off in the snow 
with their shiny new designer sport 
utilities and promptly got stuck. Not 



The unit-body Jeep Grand Cherokee is lower than 
most of its competition, but retains full ground 
clearance and solid front and rear axles — hall- 
marks of a successful off-roader. 




h 4- 
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HE ONLY BRAKE PEDAL THAT MAKES A SPORTS CAR GO FASTER. 

The brake pedal in the new Mazda RX-7 may be the lightest in the world. We made it out 
of aluminum, then drilled holes in it. Why go to such extremes? We know what a handful 
of enthusiasts have always known. In a pure sports car every ounce counts. That's why we started 
with a sequential twin turbo rotary engine that's 200 pounds lighter than a comparable piston 
engine. Which gave us a head start on a weight reduction program nothing short of obsessive 
(we even trimmed the spark plug leads). The result is something that you may never see again. 
2789 lbs. 255 horsepower. 0-60 in 4.9 seconds. And exclusive rights to the label pure sports car. 




THE 1993 MAZDA RX-7 

Sequential twin turbo rotary engine. Independent to^am*^^^^^*, 
double-wishbone suspension. 11.6'inch, ventilated four-wheel disc 
brakes with ABS. Driver's-side air bag. 36 -month 1 50,000-mile, no-deductible, 
"bumper-to-bumper" warranty. 24-hour roadside assistance. See your Mazda Dealer 
for limited-warranty details. To receive a free RX-7 brochure, call 1-800-639-1000. 



It Just Feels Righi 



FIVE DIFFERENT FORMS OF FOUR-WHEEL DRIVE 



FULL-TIME 4 WD SYSTEM 




INTEGRATED FULL-TIME 4WD SYSTEM 




Full-time four-wheel 
drive is rare on SUVs, 
but two versions are of- 
fered for the Jeep Grand 
Cherokee. The center 
differential accommo- 
-dates speed differences 
between the two axles, 
necessary for on-high- 
way operation. The Mon- 
tero is also essentially a 
full-time system. 



Computer control en- 
hances a full-time sys- 
tem, adjusting the 
torque split depending 
on which wheels have 
traction. Subarus and 
-Ford Aerostar vans use 
this system. 



ON-DEMAND 4 WD SYSTEM 



ENGINE 




On-demand four-wheel 
drive powers a second 
axle only after the first 
begins to slip. It's used 
by Volkswagen for the 
automaker's four-wheel- 
drive van and is useful 
mainly for getting out of 
a slippery spot rather 
than serious off-roading. 



ANTILOCK 



AND TRACTION CONTROL 



TRANSMISSION 





FRONT-CENTER-REAR DIFFERENTIAL 

— SPEED SENSOR/ABS ' 



PART-TIME 4 WD SYSTEM 

i 

FRONT-REAR DIFFERENTIAL 




Antilock brakes and 
traction control are rela- 
tively new for SUVs, al- 
though all of our test 
cars featured antilock 
brakes. So far, electron- 
-ic traction control is in 
the experimental stage 
for SUVs, which instead 
rely on deep-tread tires, 
limited-slip differentials, 
and all-wheel drive. 



Part-time four-wheel 
drive is rugged and time- 
honored. The Jimmy, 
Suburban, and Trooper 
were so equipped, al- 
though the Trooper en- 
"hanced this system with 
a special automatic trans- 
mission mode that starts 
in third gear in the snow. 
The main drawback is 
the necessity to shift it 
manually. 



exactly. But overconfidence is the 
name of the game when you first eye 
those deep-tread tires and anticipate 
all that four-wheel-drive traction. 

We first noted a surprising lack of 
difference in four-wheel-drive, 0-to-40- 
mph snow acceleration performance 
from our five stalwarts, all in a tight 
group between seven and eight sec- 
onds. None of the sport utilities did a 
great job accelerating on the split-mu 
test surfaces (a surface with different 
coefficients of traction for each side of 
the vehicle — in this case, clean, dry 
pavement on the left, ice on the right). 
This was because only the Suburban 
has a limited-slip differential that 
functioned with real effectiveness, 
though all were so equipped. The Jeep 
had the best times, but it was eclipsed 
on split-mu acceleration by the gargan- 
tuan Chevrolet Suburban 454 V8 4x4. 

Similarly, when we parked each ve- 
hicle on both 10 and 20 percent split- 
mu grades, with ice under one tire and 
dry pavement under the other, and 
tried very carefully to get them up and 
over the grade from a dead stop, we 
had more mixed results. The Trooper 
wouldn't make either grade. (It was 
discovered in a post-testing inspection 
that its limited-slip unit had failed.) 
The Mitsubishi likewise barely 
squeaked up the grades by feathering 
the throttle, as did the Jeep. The Jim- 
my made the 10 percent, but not the 20 
percent grade. The Suburban went up 
both grades effortlessly. 

The reason for this mediocre perfor- 
mance is the action of a clutch-type 
limited-slip differential, the most com- 
mon option where so-called limited- 
slip differentials are specified. The 
torque available across the clutch discs 
is limited — insufficient to pull the ve- 
hicles up a mild grade with one wheel 
on ice. It is an old bugaboo for alleged 
four-wheel drive that actually sends 
power to only two wheels at certain 
times. An alternative is the full-lock- 
ing-type limited slip, favored by Gener- 
al Motors for its huge Suburban, which 
uses a pawl action to positively lock 
the differential, then opens it via cen- 
trifugal action at road speeds. On the 
steep split-traction grade, the action 
smoked the tires on the dry surface as 
it walked up the grade easily. 

■■ very vehicle earned high points for 
braking stability. GM finally has 
Bb installed full four-wheel ABS in its 
S-10 based utilities — replacing a decid- 
edly inadequate two-wheel system 
that was disengaged when the vehicle 
was put in four-wheel drive. The oth- 
ers likewise have four-wheel antilock 
systems. 

We brake-tested the fleet on a combi- 
nation of ice and dry pavement, consis- 



Does your 
cigarette wear 

out as the day 
wears on? 



Thanks to Lark's 
unique, charcoal filter 
it won't 

Lark's activated charcoal 
filter absorbs harsh tasting gases 
for a gentler taste that's 
incredibly satisfying. Morning, 
noon and night. 

How does an activated 
charcoal filter do that? 



As the smoke passes 
over and through each tiny 
granule, certain harsh 
tasting gases are singled out and 
trapped. So it stands to reason, 
you get a more enjoyable cigarette 



LAP 



Lark 



100; 




New Lark. 
The last cigarette 
of the day tastes 
as good as the first 



Fresher, richer flavor doesn't 
wear out as the day wears on. 

Lark's unique filter lets all the 
naturally satisfying flavor through. 
So even your last cigarette of 
the day will taste as satisfying as 
your first. 

Get your money back if 
you don't agree. 

Try a pack of New Lark and if 
you're not satisfied, just send 
us the empty pack along with 

the purchase receipt and we'll send 

you your money back. 

Available in king size and 100's, full flavor and lights. 



Money Back Guarantee : If not completely satisfied, please send your receipt with purchase price circled. (1 ) empty Lark pack and your name, address, zip code and the statement 
"I certify that I am 21 years old or older" hand printed on a 3" x 5" piece of paper to: The Lark Challenge. P.O. Box 1680. Church Hill, MD 21690. OFFER EXPIRES 3/31/93. 
Refund limit. 1 to adults 21 years and older. Club responses void. Offer good only in U.S.A. Void where prohibited. Please allow 6 to 8 weeks lor delivery. 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



Lights Kings: 1 2 mg. "tar", 0.9 mg. nicotine; Lights 100's: 1 2 
mg. "tar", 1 .0 mg. nicotine; Full Flavor Kings :1 6 mg. "tar", 1 .2 
mg. nicotine; Full Flavor 100's: 1 7 mg. "tar", 1 .3 mg. nicotine, 
av. per cigarette by FTC Method. © 1992 Eve Holdings Inc. 



tent fresh snow, and on a dry track, all 
from 40 mph. The Mitsubishi Montero 
did the best overall job with its combi- 
nation of four-wheel drive and four- 
wheel ABS, the Isuzu with optional 
ABS was next, the ABS-standard Jeep 
third, the ABS-standard Jimmy next, 
and the Suburban a distant fifth, over 
a best-to-worst spread of 90 feet. 

Handling on the big, snow-covered 
circle again proved the superiority of a 
longer wheelbase to add stability and 
increase the chances of making correc- 
tions after a slide began. The Jimmy 
suffered mildly in this respect, and the 
Trooper and Jeep shared the ability to 
slide under road-rallylike control. 

Finished with the snow, we headed 
south to our regular dry-track test 
site, where we encountered our most 
severe problems in the double-lane 
change. In this test, the Montero per- 
formed marginally, the Isuzu Trooper, 
unacceptably. 

The double-lane change roughly du- 
plicates a vehicle swerving to avoid an 
obstacle in a high-speed emergency ma- 
neuver, where suspension shortcom- 
ings can cause loss of control. Popular 
Science is one of few magazines doing 
road tests that routinely performs this 
maneuver, which occasionally results 
in tail-wagging and loss of control, but 
rarely a tendency to actually lift wheels 
en route to a rollover. SUVs as a group 
[Continued on page 120] 



POPULAR SCIENCE TEST RESULTS 



LONG ON CHARACTER 

The deft steering, reasonable ride, and 
low stance of the new Jeep Grand 
Cherokee set it apart from virtually all 
other sport utilities, in a direction that 
should satisfy anybody but the hard- 
core off-road set. The new styling is 
fresh, modern, and retains the aura of 
Jeep that is as identifiable as a pair of 
blue jeans in American lore. If there is 
any flaw in the Grand Cherokee it is in 
the execution, not the concept. I would 
push for more refined controls to match 
its upscale image. Though not the 
roomiest or most luxurious in its class, it 
has the best all-around character. 

Given the strength of interest in sport 
utilities, particularly those with four 
doors, the GM compact Jimmy and S- 
10 Blazers have been stalwarts, but lag- 
ging in development. Late with a four- 
door and now last to do a complete 
revamping, the vehicles are a bit dated, 
albeit solid and predictable with a high- 
torque power plant. 

The Trooper and Montero are in the 
luxury-utility category, loaded with fea- 
tures and arguably smoother and more 
refined than the Grand Cherokee. The 
boulevard ride is gained at an unaccept- 
able level of handling compromise, how- 
ever, and both of these utilities need 
work. — Dan McCosh 



CHEVROLET SUBURBAN K2500 
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JEEP GRAND CHEROKEE LIMITED 



MITSUBISHI MONTERO SR 



ACCELERATION 
& HANDLING 

0-30 mph (sec.) 
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Double lone change (mph).. 
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WINTER TESTS 
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POWER TRAIN 

Engine 

Valve train 

Power (hp @ rpm) 

Torque (lb. h. @rpm). 
Compression ratio 

Transmission „... 

final drive ratio 

CHASSIS 

Front suspension 



Rear suspension .. 



Steering gear 

Turning circle (ft.) 

Brakes (front, rear) 



EPA MILEAGE 

Oy 

Highway „ • 

DIMENSIONS 

Wheelbase (in.) 

Length (in.) 

Width (in.) 

Height (in.) 

Curb weight (lbs.) 
Distribution %(front:reor)... 

Fuel lank (gal.) 

Interior volume (cu. ft.) 

Trunk volume leu. ft.) 



Bose price 

Price as tested . 



REPAIR: 
PARTS/LABOR* 

Front broke pods 

Front shock/insert 

Ahernolor 

Woler pump 

Windshield 





SPECIFICATIONS 



3.0LV6 

S0HC,-2valves/cyl. 
1 51 @5,000 
174i34,000 
8.9:1 

4-speed automatic 
4.88:1 



Independent, 
unequal- length 
control orms, torsion 
bars, anti-roll bar 

Rigid axle, two 
trailing arms, 
panhard rod, coil 
springs, anti-roll bar 

Recirculating ball 
with power assist 
38.7 

ABS; vented disc, disc 
with power ossisl 



15 
IB 

'. '(■ 
107.3 

mi 

70.3 
74.0 
4,493 
54:46 
24.3 
101.4 
44.8 



4 01 16 

Push rods; 2 volvesAyl. 
I90@4,7S0 
225@4,000 
8.8:1 

4 speed automatic 

3.55:1 



Rigid axle located by 
(our leading links and 
a panhard rod. coil 
springs anti roll bar 

Rigid axle located by 
four trailing links and 
o panhard tod. coil 
springs, anti-roll bor 

Recirculating hall with 

power ossisl ;j' 
36.6 

ABS: vented disc, 
drum with power assist 



3 

69.3 
64.7 
3,831 
56:44 
23.0 

K 



-/23 
17/8 



*b — i-V 



-".'«•■,■■'.• "Hv 

3.5 
10.8 

47 

7.7 
45.6 
37J 

0.67 

166 
I62 
I62 

-„'■ •-'♦'-«»'.',,/• 
56 
67 
74 



in 



■jEi 



240 
200 



3.21 V6 

D0HC; 4 vttlves/cyl. 
1 90S 5 600 
19503,800 
9.8:1 

4-speed outomotic 
4.56:1 



Independent, unequal- 
length control arms, 
torsion bars, anti-roll 
bar 

Rigid axle located by 
three trailing and one 
lateral member, cad 
springs, anti-roll bar 

Recirculating ball with 
power assist 
38.1 

ABS; vented disc, vented 
disc with power assist 



15 
IB 

108.7 
17B.9 

68.7 

72.8 
4,400 

52:48 

22.5 
105.6 

46.3 



4.31 V6 

r\jshrods;2vohrei/cyl. 
1 6004,000 
23OM2.800 
9.3:1 

4-speed automatic 
3.42:1 



Independent, unequal- 
length control arms, 
torsion bars, anti roll 
bar 

Rigid axle, semi-elliptic 
leaf springs 



Recirculating ball with 
power ossisl 
35.4 

ABS; vented disc, drum 
with power assist 



ft 
21 



107.0 
176.8 
65.4 
64.3 
3,900 
53:47 
20.0 
97.4 
35.2 



■KPie 



7.4LV8 
Pushrock;2valves/cyl. 
23033,600 
38S@1,600 
7.9:1 

4-speed aulomatk 

2.79:1 



Independent, 
unequal length 
control orms, torsion 
bars, anti-roll bar 

Rigid axle, semi- 
elliptk leaf springs 



Recirculating ball with 
power ossisl 
46.4 

ABS; vented disc, drum 
with power ossisl 



NX 

131.5 
219.5 
77.0 



74.9 
6,498 
52:48 
42.0 
156.0 
506 



PRICES, PARIS, AND LABOR 



Headlamp assembly .. 



$22,429 
$27,490 



•ti«, r.' 



$48/43 

33/31 
250/26 

84/122 
390/135 

97/17 



S27.433 
S27.433 

S 80/26 
33/13 
260/26 

112/53 -iv 
180/79 . 

78/13 •.. • 



$25,400 
$27,050 



SI 04/30 
75/20 
332/23 
110/77 
534/90 
180/38 



$17,451 
S2I.574 

$100/35 
42/19 

145/19 
108/27 
378/35 

72/8 



$21,559 
$29,780 

$44/96 
22/19 



} ft 



83/53 
428/110 
90/19 



i K' 

\'di\ 



'Labor casts relied manufacturer's flat-rate time allowance multiplied by typical dealership labor rales per hour. fSplil-mu surface 
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1 



Viva Italia Hybrid. Tastes great 
fresh and in sauces. Unusually 
high in natural sugars. 




4 



Super Sweet 100 Hybrid. 

Amazingly sweet. Extremely 
productive over a long season. 




7 



Long-Keeper. Best-storing tomato 
we've seen — keeps for up to 5 
months! Burpee bred. 




10 



Pixie Hybrid II. Ideal for 
growing in pots, our fastest- 
ripening tomato. 




Big Girl® Hybrid VF. Sweet. 
Many over 1 lb. make it perfect for 
slicing or wedges. 




Early Girl Hybrid. Sweet yet tart. 
Produces fruit early and often. 




8 



Roma VF. Recommended for 
sauces and catsup. Also great for 
canning. 




11 



Yellow Pear. Mild and 
pleasing for salads, preserves or 
pickling. 




Supersteak Hybrid VFN. Extra- 
meaty. Most weigh 1-2 lbs. 
Tolerant to disease. 




Delicious. It's seed grew the 
world's largest tomato! Excellent 
flavor. 




Gardener's Delight. Rich and 
abundant. An old time favorite. 




12 



Celebrity Hybrid. All- 
America Winner. Tolerant to 
many diseases. 



12 Juicy Reasons to Send for a 
FREE 1993 Burpee Gardens Catalogue! 

Tomatoes! Burpee's 1993 Garden Catalogue features 28 different tomato varieties! Early ones, late 
season ones, big beauties and bite-sized gems. All packed full of garden-fresh flavor, and all guaranteed 
to satisfy. Choose from over 300 varieties of vegetables — over 400 varieties of flowers. Plus fruit trees, 
bulbs, shrubs, and garden supplies. All backed by Burpee's famous guarantee — your money hack if not 
completely satisfied. Your new catalogue will arrive in early January. 

□ YES! Send me my FREE 1993 Burpee Gardens Catalogue 

Mail to: Burpee, 040733 Burpee Building, Warminster, PA 18974 

Name 




Addr 
City. 



-State . 




© 1992 W. Atlee Burpee & Co. 
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Tough-going in 4X4s 

[Continued from page 1 18] 



are statistically more prone to rollover 
than most other types of vehicles — a 
subject of considerable controversy in 
engineering circles, as well as several 
class-action lawsuits. 

The usual explanation is that the 
high center of gravity needed to attain 
good ground clearance is to blame, but 
in reality many pickups and vans are 
at least as high as SUVs. A better ex- 
planation is offered by research con- 
ducted by Daniel Metz at the Univer- 
sity of Illinois that indicates a slow, 
natural roll frequency combined with a 
lane-change-type maneuver can roll 
over virtually any vehicle under cer- 
tain conditions. 

While we kept all the vehicles on 
their feet, the Trooper picked up two 
wheels easily at a low 45-mph-plus 
speed in our lane-change tests, and we 
later witnessed one simply topple over 
at relatively low speed in a slalom 
event at a press conference. The soft 
springs contribute to an extreme body 
lean that is considerably aggravated by 
violent maneuvers. The Montero, like- 
wise softly sprung, easily lifted two 
wheels, and sometimes jumped and 
hopped with the adjustable shocks in 



the "soft" mode, but improved dramati- 
cally in the "hard" mode. Obviously, the 
lane-change at high speed is a violent 
maneuver beyond the realm of normal 
driving, but these two vehicles rank 
among the least stable we have tested. 

Wheel lift alone is inconclusive, how- 
ever. The Grand Cherokee was fastest 
through the lane change, feeling ag- 
gressive and controllable, despite air 
showing under two wheels at times. 
The GMC Jimmy stayed on all fours, 
although it was slightly slower than 
the Montero through the cones. 

In this winter testing context, the 
GMC Jimmy wasn't fighting un- 
armed, but it was down to a handful of 
bullets. Its handling and balance are 
good, and it's quick off the mark. The 
Jimmy is simple, effective, and inex- 
pensive, but it is an old vehicle design 
that's within a year or so of retire- 
ment. The Jimmy is crudely finished, 
and too cramped to compete effective- 
ly with the later generation of vehi- 
cles, feeling like it could use about a 
hundred pounds more structure just 
to hold itself together. 

The ABS and Uniroyal Laredo tire 
combination on the Jimmy turned in 



consistently long stopping distances in 
every test— dry, ice, or snow. Also, the 
interior had some quality fit and finish 
problems, and the spare tire rack rat- 
tled relentlessly — mainly because it 
was difficult to latch completely. To its 
credit, the relatively light 3,900-pound 
Jimmy, with its torsion-bar and leaf- 
spring suspension, was the only con- 
tender among the compact SUVs that 
did not get up on two wheels during 
the triple-lane-change test. For those 
on a budget, the GMC Jimmy should 
certainly be considered, with its all-up 
price some $6,000 to $8,000 cheaper 
than the other four sticker prices. 
Make sure to get the optional engine. 

Suburban life 

If you ever wanted to drive a school 
bus at LeMans, the new Suburban 
ought to be your first choice. Adjectives 
like huge, hulking, and monstrous 
came to mind at our first encounter 
with the new C/K-platform-based Sub- 
urban. But when we put the Suburban 
through handling exercises where its 
wheelbase seemed to take up all the 
space between the cones, the steering 
was light, and corrections were easy. 



Independent research shows: 

NordicTrack® preferred six to one 
over ordinary exercisers. 



In 1988, Burke Marketing Research 
conducted a survey among NordicTrack owners 
who also own exercise bicycles and hydraulic 
cylinder rowers. Their findings showed that by a 
margin of 6 to 1 , respondents prefer their 
NordicTracks. 

They have several gtxxl reasons. 

NordicTrack s upright position is 
more absorbing and fun, both mentally 
and physically, and provides greater 
freedom of movement than the sit-down 
positions of bikes and hydraulic cylinder rowers. 

NordicTrack simulates the motions of cross- 
country skiing — the most effective form of 
aerobic exercise known — which means it burns 
more calories and conditions more muscles in 
less time than bikes and hydraulic cylinder 
widow 

All of which means that owners 
have found that they can achieve 
their fitness goals more quickly 
and easily with NordicTrack than 
with bikes and hydraulic cylinder 
rowers, and without risk of injury. 

Patented Flywheel 

Patented flywheel and one-way clutch 
mechanisms provide continuity of 
motion, making exercise more pleasant 
and easier to sustain. 



©1992 NordicTrack. Inc., A CML Company 





Independently Adjustable 
Upper-Body Exerciser 

Upper-body exerciser works extensor 
muscles of the back, tmnk rotators, biceps, 
triceps, shoulders, chest and upper back. 

Stand-up Position 

Comfortable upright position is more natural, 
more .stimulating and allows greater freedom 
of movement. 

Independently Adjustable Lower-Body Exerciser 

Exerciser works hip flexors, gluteus muscles of the 
buttocks, thighs, hamstrings, knee extensors, ankles and 
calves. 

Non-Jarrtng Motion 

Smooth, jarless, aerobic motion ensures maximum workout 
efficiency while eliminating the risk of injury to the knees, 
shins and back. 

30 day in-home trial! 

Models priced from $299 95 to $1,299" 



FREE VIDEO 

& Brochure 



EXT 
280K2 



lordiclrack 

A CML Company 



1-800-328-5888 

NordicTrack, Dept *280K2 
104 Peavey Rd., Chaska, MN 55318 
NordicTrack reserves the right to change prices and 
specifications whithout prior notice. 

All rights reserved. 
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The straightforward four-wheel 
drive, fully locking differential, and 
elephantine ground clearance made it 
seemingly impossible to get stuck 
(nonetheless, we managed). The old 
Suburban was loaded with character, 
utility, and squeaks and rattles. This 
new one is sleek, smooth, and almost 
carlike in its manners. 

The Suburban's trailer-towing ca- 
pacities are legendary, and we never 
got quite used to that last row of seats 
way back there. Thanks to the 42-gal- 
lon gas tank, the gauge dropped slowly, 
but prodigious fuel consumption forced 
us to dip deeply into our bank account. 
A turbodiesel is in the plans for the fu- 
ture, and that should relieve some of 
the financial strain. 

The Trooper redesign is a truck 
made comfortable and capable by a 
smooth, powerful engine and a thou- 
sand details. It is a very simple vehicle 
that sails down the road with confi- 
dence. So is the powertrain a success, a 
lovely four-cam, four-valve engine with 
lots of grunt and a well-matched trans- 
mission, part-time differential, and 
gearing. Its overall performance is sol- 
id, and its handling feel is a bit ponder- 



ous. The Trooper is a big, comfortable, 
heavy, and expensive SUV. We think it 
should perform much better off the 
road at these prices, since its capabili- 
ty on slippery surfaces is what most 
buyers are looking for in this class. 

Of the smaller vehicles in this test, 
the Mitsubishi Montero SR gets special 
recognition for family use and high 
marks for its simple style. The Montero 
has that wonderful can-do feel about it, 
and it was perfectly comfortable at very 
high speeds on the one-mile circular 
snow track. It is underpowered for ac- 
celeration, but not for slogging, because 
of the engine's low-speed torque output. 
Like so many vehicles under severe 
scrutiny, it didn't win any test honors 
(except quietest idle at 44 decibels), but 
it won a high place for its all-around 
good performance, size, and features. 
As pricey as the Isuzu at about 
$27,000, the Montero packs a lot of 
neat features for the money. 

Class of the field 

In ice/dry split conditions, in snow, 
and in dry conditions, the Jeep 's perfor- 
mance was in a class by itself, the 
sportiest handler of the bunch. Because 



of its power, its Goodyear GA street 
performance tires, its low center of 
gravity, and chassis tuning aimed at 
street and highway ride, the Jeep made 
the other three pale. It won the acceler- 
ation derby outright, along with the dry 
braking tests, the skid pad, the slalom, 
and the double-lane change, a domi- 
nant performance, to say the least. 

But the Jeep does have a few flaws, 
chief among them is that it's small in- 
side for family use and storage needs. 
The engine is noisy and rough at high 
rpm. The gated drive selector lever 
takes too much effort, and some of the 
other controls and switches are clunky. 
When we decided after a morning of 
careful testing to have an impromptu 
bash-through-fresh-snow test, it was 
the first, but not the last, of the four to 
get stuck. In the double-lane-change 
test, it sometimes lifted two wheels, al- 
beit at a higher speed than the Trooper 
and the Montero. Nonetheless, the 
Jeep Grand Cherokee is a very well-ex- 
ecuted SUV and deserves high marks 
for its carlike safety equipment, com- 
fort features, and behavior, at a price 
very close to a similarly loaded Mon- 
tero SR or a Trooper LS. ms 



Amazing results: 

After five years, 7 out of 10 NordicTrack* 
owners still use their machines 
more than 3 times per week. 



The most effective aerobic exercise 
machine on the market 

Inl988,Maritz 
Marketing Research 
conducted a survey 
among NordicTrack 
owners who had owned their 
machines for more than five 
years. The study found that 69% 
of respondents still use their 
machines an average of 3.5 sessions 
per week, 25 minutes per session. 

The reason is simple. Users find that 
NordicTrack not only exercises more 
muscles and burns more calories in less 
time than other machines, but that it's 
more stimulating and enjoyable as well. 

Cross-country skiing — the best 
aerobic exercise. 

NordicTrack duplicates the motion 
of cross-country skiing, which experts 
agree is the best form of aerobic 
exercise. Better than biking, 
hydraulic cylinder rowing, 
running or swimming. 

It works all the major muscle 

f roups in your body: arms, shoulders, 
ack, stomach, legs. Which means you 
achieve your fitness and weight-loss goals 
quickly and easily. 




Patented flywheel and one-way clutch 
mechanisms provide true cross-country ski action. 

NordicTrack features a unique design which 
duplicates the kick and glide movements of 
cross-country skiing. Unlike shuffle-type skiers, the 
system allows you to develop a rhythm 
that makes exercise more pleasant and 
easier to sustain. 

Discover foryourself. 

Call today. 

We'll send you a free full-color brochure 
and video that describe in detail why 7 out of 
10 users have kept their fitness and weight-loss 

goals on track. 

30-day in-home trial! 

Models priced from $299" to $1,299" 



FREE VIDEO 

& Brochure 



F.XT 
280K2 



Wordiclrack 
m A CML Company 



1-800-328-5888 

NordicTrack, Dept #280K2 
104 Peavey Rd., Chaska, MN 55318 

NordicTrack reserves the reght to change prices and 
specifications whithoui prior notice. 
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HOME AUTOMATION SPECIALS! 



Lamp Module Mania? 



Watt ma* Otl-white color 
Module is i a be lea "Emer- 
gency HcwseLiahter Lamp 
Module " By Schiage Limited - 
supply so order now 1 

Sc",QNLY ?7g_ 



Professional Quality*'; 
DesignerComponents 

Dttnrjuna.Wjl! Swflch Use 10 conti 

m canaescent lightrng only Responds 
DIM BRIGHT and ALL 
LIGHTS ON. Built-in RFI 
filter Rated 500W max 
6QW mm HCC-B021 
While; HCC-8C20 Ivo-y 

_^ Wall Switch Use to 

coWcTTiuore scent or incandescent 
lighting, appliances. motors, etc Rated 
20A. Neutral required HCC-8001 
White HCC-BOOO Ivory 
Celling Fan / Low Voltage Dimming 
Snitch Dims low volt lighting & con< 
trois motor speed (eg ceiling fans; 
using X10 DlMBfilGHT' Rated 500W 
incandescent 500VA inductive HCC 
8041 White. HCC-8040 Ivory 

c y h°oTce ONLYW 



New! Automation Book 

■How to Automate Your Home' by Daw) 
Gadds Excellent' Reviews m Poputai 
Science & Radio Electronics. Circuit Cel- 
lar INK & Electronic House. This supero 
book is now in it's 2nd edition expanded 
and ■nproved' 150 panes* over 1 25 *jst 



Enerlogic ESUOOe 

.ntelligent scheduler with 2-way & 4 +, 
interlace monitors powertine l^^'fO^ 
vs IF-THEN control Combine*^ 
Stanley motion detectors and have 
musx: and mood lighting follow you from 
room to room' Use X10 Sundowner to 
grveyoursysiemdusk/dawmnput Great 
for setting up one-butlon macros' Once 

you ve set up your home program PC 

HBM compat.) may be powered down or 
used for other 



purposes 
HCC-14O0 



ONLY s 369 



Wall Switch: j 



■o-o 

3 



ONLY 5 ^ 

HCC-2476 3-W»y Switch (pa-l ONLY '1 2" 



Indoor/OutdoorA"', 
Motion Detector 

Stanley indoor outdoor wireless motion 
detector mounts virtually anywhere Set 
to any X-10 housecode and unitcode 
Transmits ON signal tc base transceiver 
|seebe»owlupto66ft away Operates 
24 hrs. or onty after dusk Sensitivity 
adjustmem and variable OFF delay 
Detects 40 ft at 110* arc " 



HCC-2652 



ONLY s 29^ 




Base Transceiver 

w/built-in Appliance Module 

Receives RF s*gnais 
HCC-2652 (see above) or 
HCC-2554 Hand-heia re- 
mote <$16 95) and converts 
them to X-10 powedine sig- 
nals. Set to any housecode , 
receives unit numbers 1-8 or 9-16 Also 
has burft-n appliance module 1 By Stanley 
Super Bargain 1 Reg $29 90 

•>ifcL,QNLY s 14^ 



* Module 

m 

w 



Keychain control of anything! 

Two Channel system' Ideal for wireless 
control of your own projects, your home 
and car alarm electric car doohocks 
. and even X-10 modules (with 
addition of HCC-284)' 
Tiny Keychain transmit- 
ter measures appro x 1'x 
14' and nd 2 Lithium Dattenes 



r 

Board level receiver mea- 
sures approx 3* x T 
Requires power sup- 
ply of 8-24VDC or 12' 
18V AC- Two outputs (Channels i"and 2) 
can each switch up to 300mA £ 18VDC 
max to ground LVectty actrvate relays 
drive bubs, more RecVs up lo 100' range 
HCC-RFl Trans Recvr&nstr ONLY $39 
HCC-RFX Extra Transmfflef ONLY $19 
H£Cf A 12VOC 500mA plug-in adaptor Sf, 



Items stamped with this seal are compatible with X-10 Power- 
*V ^ house. Levtton Decora Electronic Controls, Radio Shack 
%J Ping n Power. Senrs Home Control, Stanley UghtMaker, GE 
Homeminder and most powerfine carrier remote control systems. 



PowerFlash Interface** \ 

Schiacier>jg-inrrKxJuk5isactivatedbya V* 
6-24V low vottage input or a dry contact 
swrlcfi Output mode can te set lo several 
i use to turn on any X-10 module turn 
on at lights lor an entire housecode, or send 
ALL LIGHTS FLASHING 
Wire to ouput ot your exisfirtg home security 
jm to flash your X-10 lights Use with 
external switch (for example doorbell swtch, 
motion detector, etc ) lo activate an X-10 
cfwne c beeper Your ntedaoe between X- 
1 0 and the outside world 

^T0NLY S 14^, 



- 



Home ControljV''; 

Turns orVoff up !o eigw x-10 X-j 
bghts & appliances Hum- / 
rated AU. LIGHTS ON but- 
ion. DIUBBIGHTEN and All. UNITS 

: .:; ONL v 9 



icro CCD 
Camera 

World's smallest CCD 
camera etedroncally 
compensates for all 
bojiicnanges noauto- 
ins lens needed! HBes $01 Qpo 



00 



eas "" HCC ^ CD1 



Brand New! One-For-AII 12 Universal Remote 

Lets You Control X10 and Infrared from one remote! 



Universal Electronics has just unleashed 
(he* newest model remote control, the 
One-For-AJ112 Billed as the most power- 
ful universal remote in the world, the One- 
For-AII 12 <eplaces 12 of your exstir>g 
remotes for TVs. VCRs. Cable Boxes 
CDs. Audo Products, Satente Receivers 
and more' tt can even control XI 0 modules 1 

The One-For-AII 12 has a 32K memory 
which contains the world's largest library 
ot infrared codes' in fact, the manufac- 
turer is so confident that your component's 
infrared codes are contained m the One- 
For-AII t^s memory thai 1hey 'e ofennga 
DOUBLE YOUR MONEY BACK GUAR- 
ANTEE' (can HCC Customer Se«vce or 
Universal Electroncs for further details) 

Check out these great fea- 
tures Provides any de- 
vice with a Sleep ~ 
function " Simple set- 
up * One Button Sys- 
tem Control * Per- ' 
feet replacement 
tor losl or broken 
remotes'ToM-Free 
Consumer Help Line 
' Upgradable (by manufacturer no charge 1 1 
to match the latest advancements m IR 
remote control technology won't be- 
come obsolete' 



Bu*-m macros mean you can turn on a 
number ot IR devices with the touch oi one 
button 1 Complex audio or video systems 
can be powered up with the touch of a smgle 

key' Saves time I convenience' 

XlO^ornpaWe! Co^oxie with the HCC - 
3000 One-For-AII Command Center lor 
control ot your Home enterta*wert de- 
vices AND X10 devices! Just aim the 
remote at the HCC-3000 tor nstant control 
of your homes 
tents and appiv-g + Ua 
ances' " 



I; 




Attention PC hackers' TheOne-For-Ail 
12 has an I O port and links to your PC 
with addn-on of rhe PC to M 
Inferfflce (HCC-PCIR 569| 

MCC^CSOne-For-AJl2 
Universal Remote Con- 
IrcJ ONLY 577.90.' 



HCC-3000 One-For-AI Intra^- y 
red Command Cente: ONLY SM.95.' 



HOME CONTROL CONCEPTS 

^'•j f^^i IMMEDIATE SHIPPING! 
ORDERS INFO & MISC 

1-800-CONTROL 1-619-693-8887 



Limited Time Specials! Order Today! 
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High-tech harvest 

[Continued from page 108\ 

Tomato plants are easy to work with in 
the laboratory, and tomatoes command 
a relatively high price. 

Besides Calgene's Flavr Savr, both 
Calgene and Monsanto are working on 
a more advanced way of controlling the 
ripening of tomatoes and other fruits. 
Their efforts are based on the work of 
Department of Agriculture researcher 
Athanasios Theologis, who recently 
confirmed the long-held theory that 
naturally occurring ethylene is the 
driving force behind the ripening of 
fruits. By "turning off" the gene that 
causes ethylene production, fruits 
could be made to last many weeks be- 
fore spoiling. (Flavr Savr only delays 
spoiling about a week. ) 

"Today, 50 percent of the world food 
crop often goes down the drain because 
of spoilage," explains Peter Quail, as- 
sistant director of the Plant Gene Ex- 
pression Center, in Albany, Calif. "The- 
ologis's contribution could make a 
widespread improvement." 

Other ideas are downright weird: 
Plant geneticists at DNA Plant Tech- 
nology Corp. of Cinnaminson, N.J., 
are trying to insert a synthetic version 
of arctic fish genes into tomatoes, so 
they can be frozen and thawed with- 
out becoming mushy. If the company 
succeeds, the tomato-fish combo could 
arrive at your fruit stand in 1996. 

Beyond tomatoes 

Not everything is coming out toma- 
toes. Monsanto has perfected a geneti- 
cally engineered potato with higher lev- 
els of starch than usual. This will make 
the fried potatoes tastier and more nu- 
tritious (because they will absorb less 
oil during cooking), says Kishore, the 
lead researcher on the project. "Food 
scientists have been trying to do this for 
70 or 80 years, without much success," 
he boasts. "We did it in two." 

Buoyed by this feat, researchers are 
trying to alter the chemical content of 
vegetables in other ways. Scientists at 
DNA Plant Technology hope to make 
sugar snap peas and red peppers that 
stay sweeter longer. At Calgene, re- 
searchers have engineered canola (a 
plant with a seed similar to soybean ) to 
produce oils with potentially healthier 
saturated fats, for use in margarine 
and other foods. It may be even possi- 
ble to create a caffeine-free coffee bean 
or, according to experts, anti-flatulence 
kidney beans. 

"In the future, biotechnology compa- 
nies are going to concentrate more and 
more on changing the taste and flavor 
of food," says Vic Knauf, the head of re- 
search at Calgene. 

In Fraley's third wave of bioengi- 
neering, "manufacturers will use ge- 



netically engineered plants as facto- 
ries" for making drugs, industrial 
chemicals, and even fuels. The basic 
idea is this: Plants naturally produce 
an incredible variety of oils, waxes, 
rubbers, and other substances. Why 
not use genetic engineering to tailor 
plant products to human needs? 

Indeed, genetic engineers have al- 
ready altered canola plants to produce 
oils for laundry detergents and modi- 
fied tobacco plants to grow an enzyme 
used by bread manufacturers. In the 
most heralded accomplishment of this 
sort, botanists at Michigan State Uni- 
versity recently engineered a relative of 
the rape plant to produce tiny granules 
of biodegradable plastic throughout the 
plant. If the technology can be im- 
proved to make larger quantities of the 
material, the researchers say, farm- 
grown plastic could eventually be used 
in plastic containers and plastic wrap 
("Science Newsfront," Sept.|. 

Future challenges 

There are still many limitations to 
gene-splicing technologies. Only in the 
last year or so have biologists succeed- 
ed in genetically altering major grain 
crops such as wheat. Unlike most veg- 
etables, these plants are resistant to 
agrobacterium, so scientists have had 
to develop other ways of getting genet- 
ic material inside plant cells. The most 
successful technique so far has been 
literally to shoot new genes through 
the cell walls using a blank cartridge 
of a .22-caliber gun. However, this 
method has not proven as reliable as 
using the bacteria. 

Researchers also can't add more 
than three to five genes into a plant at 
once — a procedure required for con- 
trolling more complex properties. For 
example, several years ago many uni- 
versity professors spoke excitedly 
about being able to engineer corn for 
so-called nitrogen-fixing. This would 
allow the corn to convert atmospheric 
nitrogen directly into critical nutri- 
ents — eliminating the need for expen- 
sive fertilizers. But nitrogen-fixing in- 
volves about 20 genes, and biologists 
aren't close to succeeding. 

Nevertheless, the biggest question 
mark hanging over high-tech plants 
isn't the technology itself. "What will 
happen won't be determined by what 
genetic engineering technology is capa- 
ble of," says Calgene's Knauf, "but by 
what consumers want." 

Right now consumers aren't sure 
whether they want gene-altered foods. 
But if scientists can overcome the pub- 
lic ambivalence, gene-splicing gurus 
like Monsanto's Kishore foresee .a 
bountiful future. OS 



Doctors and nutritionists 
know that diet and nutrition play an 
important role in maintaining good 
health. They recommend eating 
more fruits and vegetables. 

One of the best ways to add 
fruits and vegetables to your diet is 
by juicing. I've been juicing fruits 
and vegetables for more than 40 
years, and I believe fresh juice is the 
source of my continuing, extraordi- 
nary good health and vitality. 

Both the National Cancer 
Institute and the American 
Cancer Society recommend 
daily consumption of foods 
rich in beta-carotene. 

You've probably heard of a sub- 
stance called beta-carotene. It's a 
precursor to Vitamin A found 
in dark leafy greens, and 
yellow fruits and veg- 
etables. Carrots and 
citnis, along with kale 
brussels sprouts, broc- J 
coli, and other crucifer-i| 
ous vegetables are 
carotene-rich, 
and also packed 
with Vitamin C. 

Many scientists ^ Q 
believe these vegetables help the 
body inhibit numerous types of 
tumors and cancers, including breast 
cancer. 

Recent studies have demon- 
strated the more beta-carotene you 
consume, the lower your risk for 
cancer. An excellent way to get sub- 
stantial amounts of beta-carotene in 
your diet each day is by drinking a 
tall glass of fresh canot juice. And 
it's a whole lot easier than munch- 
ing on several pounds of raw carrots 
every day! 

Jay Kordich is 
known to millions 
as "The Juiceman . " 
Author of the best- 
selling book, 
The huceman's 
Power of luicinq. 
Jay travels the coun- 
try lecturing on the 
benefits of drinking 
fresh, raw vegetable 
and fruit juices. 



A natural way to help 
control high blood 
pressure and joint pain? 

Many fresh fruit and vegetable 
juices are rich in potassium and cal- 
cium, but low in sodium. So they 
are a perfect way to help maintain 
your blood pressure naturally. A diet 



Food or 
Medicine? 





high in potassium and calcium, and 
low in sodium, has been shown for 
many people to be an effective aid 
in preventing high blood pressure. 

In addition, many people 
suffering from joint inflammation 
find they get relief from drinking 
fresh pineapple juice. This is 
because pineapple juice is loaded 
with an enzyme called bromelain, 
which was discovered in the 1950's 
to have a powerful effect in reducing 
inflammation. 

The Juiceman® II is more 
than a juicer, it's a way of life. 

Juicing changed my life, and it 
will change yours. But having the 
right juicer is absolutely essential. 
My newest model, the Juiceman II, 
extracts as pure and pulp-free a juice 
as any juicer you can buy. With 
power to spare, it can handle stems, 



skins, rinds and all — without 
bogging down during continuous 
juicing. Many other juicers simply 
don't have the power to handle 
non-stop, serious juicing. And none 
of them have my innovative twist- 
together components that allow you 
to remove the razor sharp stainless 
steel blade basket for easy cleaning 
in just seconds. All this is why the 
Juiceman II carries an uncondi- 
tional one-year guarantee. 

Don't buy any juicer 
until you've seen my 
FREE video. 

I'll send you a FREE videotape 
that shows my juicer in action 
alongside the competition. 
After you've seen it, you'll be 
convinced that the 
Juiceman II is the only 
juicer worth owning. 
So call or 
write today. 





The Juiceman U 
Basic Package 
includes: 
es f*The Juiceman 11 
to*. Automatic Juice 
Extractor, 16 oz- juice pitcher, 
Fresh luice Recipes & Menu 
Planner book. Video Operations Guide and 
The Juiceman Audio Cassette Series . 



Juiceman' 



ATNbum 




Yes, Jay! Please send me your 



FREE VIDEO 



and Information Pack about 
the Juiceman II. 



Name 



Address_ 
City 



_State Zip_ 



Day phone 

Evening phone_ 



Please mail to Trillium Health Products 
655 S. Ocas, Seattle, WA 98108 

or call l-800'800'8455 ext. 108A 



Copyrighl 



SAVE $$$, ENJOY FAMILY FUN 
with VACUUM HAIRCUTTER 




Never need a barber again. Does all styles, 
all lengths. Tapers, layers, feathers, collects 
clippings. Great haircuts easy. You get all 
you need tor haircuts, use with any vacuum. 
Thousands in use from Egypt to Japan. 
MADE IN USA. 
Robocut, the original since 1985. 

As seen on TV, now improved: 

* Easy-to-set dial gives you any length, 
not 1/2 inch steps and no loose parts. 

* Any length from skin-tight to waist-long 

* Great tor straight, curly, even afro-hair. 

* Excellent for pets. 

* Lighter, only 11 oz versus 21 oz 




As seen on TV, now for less. 
Full money back guarantee. 
Mail today $89 plus $5 s&h to: 
Robocut Co. 3608 JAGUAR, Ft Collins, Co 80525, U. S. A. 
call now 1-800-825-0139, VISA/MC/DISCOVER/COD 

fax 303-226-4558 





The professional 
weather station 
comes home. 

Thanks to the Weather Wizard II, now you 
can have a fully sophisticated weather 
monitoring system right in your own home. 
Weather Wizard II has all it takes to watch the 
weather like the pros. All for only $250. 

FEATURES INCLUDE: .Hi s hs & Lows 
•Inside & Outside Temps •Instant Metric 
•Wind Speed & Direction Conversions 
•Wind Chill ^00k 'Rainfall Option 
•Time & Date 1 ^^A. •Optmn.il IT 
•Alarms ^^^^ ' nterfaCe 

Weather Wizard II 

The Professional 
Home Weather Station 

Only $250. Add $50 for self-emptving rain collector. 
Order todav:1 -800-678-3669 • PS623H 

M • F 7 a.m. lo 5 JO p.m. Pacific Time • FAX 1 -510-670-0589 
M/C and VISA • Add $5 for shipping CA residents add sales lax. 
One-year warranty • 30-day money-back guarantee 

DAVIS ilSTIUIIflTS 1465 QABl0Avt.,HAnvARD,0\ l M r ,45 



Brsembk™ n 
speaker system, 
cntySJ99, 
faaoiy4irea. 




FREE 

Audio Catalog 

\\e manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH 
& Advent), and sell them factory-direct. V* 
also sell components from Philips, Pioneer, 
Denon, and others. Because we sell factory- 
direct, you can save hundreds of dollars. 

Call 1-800-FOR-HM 

V/e Know How lb Make Loudspeakers. 

Cambridge 

SoundWorks 

154 California St., Suite I26N, Newton, MA 02158 
In Canada: 1-800-5254434 Fax: 617-332-9229 

AR & Adwn art naienarks << Iramutfnai Imam, he 



Interactive TV 

[Continued from page 95] 

of each movie and staggered starting 
times, the average delay for any film 
is about ten minutes. ICTVs system 
would provide previews, reviews, or- 
dering, time-slot choice, VCR taping 
options — even a simulated theater 
lobby where you can play video games 
before the movie begins. David Serlin 
calls it "the ultimate impulse pay-per- 
view. You watch the trailers, point at 
the screen, make a choice, and get the 
movie," he says. 

Need help? A button on ICTVs re- 
mote introduces an animated help 
agent, a Mr. Magoo-like next-door- 
neighbor who comes over and helps 
you start your lawn mower. "This is a 
TV — not a computer," says Serlin. "We 
don't want you to read manuals or 
make you feel foolish that you don't 
understand how to use everything." 

Learning your tastes 

There are also shopping opportuni- 
ties on ICTV. Twelve still frames of 
video turn a model completely around, 
for example, so you can see all sides of 
an outfit in an interactive catalog. 

The system also anticipates movies 
or products that might interest you. If 
you've requested movies with particu- 
lar actors previously, your TV mailbox 
alerts you when upcoming films in- 
clude these performers. ICTV could 
also carry classified advertising di- 
rected at you — instead of having to 
search for it. "It shifts the whole infor- 
mation paradigm," says Serlin. "Once 
you've established you're looking for a 
yellow Ford station wagon or an 
apartment in a certain area of town, 
you become a qualified prospect." Ven- 
dors would be notified what you are 
shopping for and could contact you. 

Hoarty acknowledges the interac- 
tive TV "concept pieces" demonstrated 
at the warehouse are being generated 
by an Apple Macintosh computer. In 
fact, when the system is asked for ti- 
tles of more upcoming movies starring 
Michael Douglas, the demo crashes 
and a system-error message appears 
on the TV screen. Nevertheless, Hoar- 
ty promises, the interactive channels 
will be real at a pilot project ICTV ex- 
pects to be running on a Bay Area ca- 
ble system next year. 

A two-way cable system that lets 
viewers express some preferences is 
already running in Queens, N.Y. 
Time-Warner Cable's Quantum sys- 
tem provides 150 channels using a hy- 
brid design of individual glass fibers 
for transmission to each neighborhood 
and coaxial cable for the last mile to 
homes. 

Much of this capacity is being used 
for multiple feeds on pay-movie chan- 
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Good news for anyone who needs a good night's sleep. 

Unique 45 night SOOTHER COMPANION' "Sleepiest' 
Guarantees the Best Sleep of your life or your money back. 

N; 



r ew SOOTHER COMPANION ' 
blocks out noises lhat can disturb 
your sleep with soothing, relaxing 
sounds of the ocean. 

Do you sometimes wake up feeling 
like you need more sleep? Is your health 
being ruined by the wrong kind of sleep? Is 
your performance at home or work hindered 
because you are sleep-starved? Is your sleep 
disturbed several times each night? 

Scientists and researchers agree. A 
good night's sleep is vital for health and well 
being. The problem is.. .most of us are being 
cheated out of a good night's sleep. 

Urban noise. Traffic. Noisy neighbors. 
Even cat fights will disturb your sleep and 
keep you from being your best. 

Are you being cheated out of the 
dynamic reservoir of health energy your 
sleep should be providing you? 

The amazing new SOOTHER COMPAN- 
ION " is guaranteed to improve your sleep. It 
bathes your room with soothing relaxing sounds 
of ocean surf. It also gives you distant fog horns 
and sea loons to create a wonderful peaceful 
background against which to sleep. Just turn it on 
and magically every tired muscle and every 
aching bone in your body seems to relax! 

Your tired mind starts to drift along peace- 
ably with the surf. Your sleep will seem deep, 
even deeper than before. The sounds from the 
SOOTHER COMPANION " seem to wash away 
all the stress of the day. You will unlock that sub- 
lime energy found in long, harmonious sleep. 

Tired muscles unwind. Then seem to disap- 
pear. This new aid to sleeping provides a sooth- 
ing blanket of relaxing sound. The sounds carry 
you far from your troubles. Far from the rush of 
traffic, sirens, and turbulent outside noise. 
The SOOTHER COMPANION' blocks 
those noises. 



Take this simple test. 



1. Are you getting the correct amount of 
sleep? 

The right amount of sleep is important. But 
more important is the quality of sleep you get. 
Consider how you feel when you wake up. If you 
feel refreshed, ready for an active day, then 
you've probably had enough sleep and the quali- 
ty has been satisfactory. If not, you should con- 
sider what you can do for better sleep. 

2. What is the average amount of needed 
sleep? 

The natural range of needed sleep for adults 
is from five to ten hours. Most folks need about 
seven and one-half hours. But if you're disturbed 
several times throughout the night by urban nois- 
es.. .you're being cheated out of precious sleep 
time. It's no wonder so many people awaken 
feeling groggy, achy and irritable. People who 
own the SOOTHER COMPANION " report they 
fall asleep faster, awaken more refreshed, and 
actually need less sleep. 

3. Can a person sleep too much? 

Some might say yes. But it could be you are 
not getting the right kind of sleep. Your sleep 
may not be deep enough. You may be disturbed 
several times a night and not even know it. That's 
why the SOOTHER COMPANION " is so valu- 
able. 




"It has allowed me to 
sleep soundly for the first 
time in years." 

The SOOTHER COM PAN 
ION " reproduces the calming sound of 
the ocean surf to lull you to sleep. It is more than 
just a static "white noise maker". You actually 
hear the rise and fall of the surf. And with a touch 
you can add a mix of seaside sound. Foghorns, a 
buoy bell, seabirds' calls, etc. It comes complete 
with AC adapter and plugs into any wall outlet. 
The seaside and alarm sounds use AC power. 
The back-up batteries (2 AA batteries) wake you 
with an electronic tone. 

Ideal for noisy hotel rooms. 

You'll love the new delicious sleep you're 
sure to get from the SOOTHER COMPANION \ 
It is common knowledge that the right kind of 
sleep can cure a wide v ariety of ills. Aching mus- 
cles and nervous tension seem to be at the top of 
everyone's list. The SOOTHER COMPANION " 
may provide help for your insomnia and is cer- 
tainly better for you than sleeping pills. 

The SOOTHER COMPANION is a bar- 



4. Is sleep an active process? 

Normal sleep patterns show almost con- 
stant change and activity. Certain research has 
shown that during some stages of sleep the brain 
emits electrical impulses faster and more intense- 
ly than during waking time. We all go through 
four stages of sleep within the sleep cycle. The 
two most important stages of sleep are Stage I or 
REM(rapid eye movement) sleep when your 
dreams take place, and Stage 4. or Delta sleep, 
the deepest stage, when your physical and mental 
energies are recharged. Each time you are dis- 
turbed during delta or REM sleep you lose their 
beneficial effects. That's why it's important that 
the changes in the sleep cycle happen from with- 
in the body and not from outside noises. 

5. Just how important is sleep? 

Very important to maintain good health. 
Lack of sleep or for periods as short as 60 hours 
can produce dangerous psychological and physi- 
cal symptoms. Even a missed night of sleep has a 
definite effect in terms of dulled perception. 
Reduced reaction time. And memory impaired 
judgement. Not to mention increased feelings of 
depression. Be sure to get the right amount of 
quality sleep you need. Consider the SOOTHER 
COMPANION " at no-risk or obligation. 



gain when you think how valuable your 
sleep really is. Small, compact, using state 
of the art microchip technology to repro- 
duce these soothing sounds. Besides on/off 
and separate volume controls for surf and 
seaside sounds, you can even set the 
SOOTHER COMPANION " to come on in 
60 minutes, or to play for 60 minutes. The 
alarm will wake you with the lovely sounds 
of a rooster, or sea loons or Big Ben. Digital 
clock with standard or military time. 
Connections for Audio In, Audio Out, or 
Companion speakers. 

You would expect this 
sleep enhancing bed- 
side compan- 
ion (with so 
many extras) 
to sell for $150 
or more in 
exclusive shops. 
And even at that 
price it would be 
well worth it. The 
good news 
is. ..because we sell 
so many 

SOOTHER COMPAN- 
ION'S direct (no middle man). ..the savings are 
passed on to you. You can order one now for 
only $99. That's a 30* savings over what you'd 
expect to pay. 

Unique 45-night guarantee. 

The SOOTHER COMPANION " works so 
well that we give you this unequivocal unique 
money-back guarantee: if for any reason you 
aren't satisfied with the SOOTHER COMPAN- 
ION " and find that it doesn't give you a better 
more restful sleep you may return it for a full and 
complete refund. Go ahead and try it for a full 45 
nights before you decide. The SOOTHER COM- 
PANION " is so comforting that some mothers 

use it to help babies to sleep. We're confident 

that it will help you too. 




Exclusive FREE OFFER 

Beyond the 30% savings, we'd like to 
offer a FREE bonus to anyone who says 
"YES" right away. If you respond promptly 
and order the SOOTHER COMPANION " 
NOW, shipVhandling is absolutely FREE. 

SOOTHER COMPANION™ 

#SM205 $99 

Or mail this coupon with check to: 

650 Davis Street, San Francisco, CA 94 1 I 1 

Delivery is free! 

Name 
Address 
City 



Zip 



To order by credit card, call toll-free 

1-800-344-4444 

Please add appropriate sales tax in these states: 
AR, AZ, CA, CO, CT, DC, FL, GA, HI, IL, IN, 
LA, MA, MD, MI, MO, MN, NJ, NV, NY, OH, 
OK, PA, TX, TN, VA, WA 

Please mention Key code 8166 when ordering. 



Co 
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"We Built Our Own Home 
And Saved Thousands" 

When Vernon and Kay Finch decided to build their own home, 
they had some apprehension. But, they knew they weren't 
building alone. Miles Homes was there from start to finish. Miles pro- 
vides quality pre-cut and panelized materials, construction financing with 
cash for subcontracted work, and step-by-step guidance. 

The Finchs built the home they wanted, at a price they could afford — 
without the usual big up-front cash requirement. And, they're proud to 
say they built it themselves. 

For more information about this unique 
homebuilding opportunity, call Miles _ 
Homes at 1-600-343-2884. MILES HOMES 





What 
Makes Us 
Better, 
Makes 
You 

Stronger. 



Call NordicTrack today to find 
out how our new strength trainer is 
five ways better than Soloflex'. 

NordicFlex " offers 
revolutionary isokinetic resistance 
to help you build a better 
body... a stronger body. Take 
advantage of the superior linear 
motion, performance electronics 
and workout convenience 
of NordicFlex. 

Best of all it costs 1/3 
less than Soloflex*. 

30 day 
in-home trial! 



NORDIC FLEX 




by NonticTruck 



To Oder 1-800-445-2360 

or for more information, call Ext 1 8KK2 



NordicTrack, Dept. 18KK2 
141 Jonathan Blvd. N., Chaska, MN 55318 

C 1W2 NordnTritk. Inc.. ACMLGimruny All rights MMWd 
Nikiflrx is 1 n-uNm-i! indt-nurk «f ScJnfk-x. Irk 



MAKES YOU 
ALMOST 2" 
TALLER 



SIZES: 511 
WIDTHS: B-EEE 

FINE MENS' 
SHOES 




Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. 

TOLL FREE 1-800-343-3810 

ELEVATORS D 

RICHLEE SHOE COMPANY, DEPT. PS2N 
\^ P. O. Box 3566, Frederick, MP 21701 J 



Interactive TV 

[Continued from pa^c 124} 

nels. You can begin watching an 8 
o'clock movie at 8:20 or 8:40, for exam- 
ple. Pay-per-view movie and event of- 
ferings are ordered off the screen with 
a remote control. Signals travel back 
along cables to Quantum's computers. 
Basic cable subscribers pay $23.95 a 
month (not including pay cable chan- 
nels). Prices for pay-per-view films 
range from $1.95 to $4.95 each. Al- 
though Quantum can be upgraded for 
more sophisticated two-way interac- 
tion, Time-Warner is vague about 
such services. 

Computer service on cable 

In this country, the most popular in- 
teractive videotext service, Prodigy, is 
delivered via phone lines, modems, 
and personal computers. But the 
shop-at-home and information service 
was designed to be platform-indepen- 
dent. A spokesman for the White 
Plains, N.Y., company, owned by IBM 
and Sears, says Prodigy may be tested 
on a cable-TV system. 

Meanwhile, IBM is talking to Time- 
Warner about broadening the ability 
of cable systems to deliver two-way 
services by installing digital switchers 
and routers the computer company 
has developed. IBM was expected to 
begin testing switched digital video on 
a cable TV system in Toronto this fall. 

The Game Show Channel is expect- 
ed to start up next year in a partner- 
ship between Sony Pictures Enter- 
tainment and United Video Corp. 
Sony owns some 10,000 episodes of 
"Jeopardy" and "Wheel of Fortune" 
suitable for interactive TV. 

Roy Bliss, president of United Video 
in Tulsa, Okla., which is known for its 
Prevue Guide channel, says the "inter- 
active" part of The Game Channel will 
initially be limited to viewers picking 
up their phones and dialing 800 or 900 
numbers. He figures that real on- 
screen interactivity for most of the 
country not requiring telephone dial- 
ing is at least five years away. 

Another 900-number dial-up cable 
service, The Box (formerly the Juke- 
box Network), now lets viewers call in 
their requests for music videos. 

Interactive services that are likely 
to spread more rapidly are near video- 
on-demand and interactive program 
guides. Earlier this year, InSight Tele- 
cast in Fremont, Calif., ["Smart TV," 
Nov. '90] signed a five-year agreement 
with Zenith to build Insight's decoding 
chips into Zenith cable boxes, VCRs, 
and color TVs. Weekly on-screen list- 
ings will be carried to the home on an 
unused portion of PBS broadcast sig- 
nals. You'll be able to control tuning or 
set your VCR from the listings. But 
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The official military issuE 
genuine leather a-2 flying jacket 





A piece of American History. 
From World War II to Desert Storm, the A-2 Leather Flying 
Jacket is one of the most famous pieces of battle gear in 
history. During World War II, the brave pilots of the U.S. 
Army Air Corps relied on the A-2 for protection and comfort. 
The A-2, updated to current military spec's, was worn by 
our U.S. Air Force pilots in the Gulf War, too. Light- 
weight and comfortable yet "tough as nails," the 
A-2 identifies its wearer as one of an elite, 
brave breed of fighting men. 

Genuine Military Issue. 
Not a Commercial Reproduction. 

Cooper Sportswear was an original sup- 
plier of the A-2's worn by America's World 
War II flying heroes. 
When the Air Force recently recommis- 
sioned the A-2 after 
45 years of retire- 
ment, it awarded the 
first open-bid contract 
to none other than Cooper 
Sportswear. Now, you can 
own the very same jacket issued 
to U.S. Air Force pilots. Not a repro- 
duction and not a look-alike copy — this is the genuine 
article! Available exclusively from Willabee & Ward. 







Proudly Made in the U.S.A. 
The Cooper A-2 is made in the U.S.A. 
using materials and production methods 
specified by the U.S. Air Force. Premium 
goatskin ensures ruggedness and great looks. 
Knitted cuffs and waist band and a spun 



MADE IN 



1 



U. S. A. 



cotton-blend lining ensure draft-free comfort. Details 
include regulation snap-down collar, shoulder epaulets, and 
roomy snap-close pockets. You'll also receive a certificate 
of authenticity stating that yours is a U.S. Air Force A-2. 
Battle-proven and built for long life, the Cooper A-2 actually 
gets better-looking with age. 

Payable in Convenient Monthly Installments. 

The Cooper A-2 Leather Flying Jacket can be yours for just 
$249 (plus $7.50 shipping and handling) payable in six 
convenient monthly installments of $42.75 charged to your 
credit card. Satisfaction guaranteed. If you are not delighted 
with your jacket, simply return it in original condition 
within 30 days for exchange or refund. 





Accept no substitutes! 
This is the actual Cooper A-2 jacket supplied 
to the United States Air Force. 



CALL TOLL-FREE. 1-800 -53 1-1858 EXT. 606-424 



Order today. Available in even sizes 34-52 regular and long. 
Call about larger sizes (to 60) available for $50 more. 
(For best fit. order one size larger than your normal jacket 
size.) Have questions about sizing? Call us - we'll fit you 

over the phone. PhOOC orders normally shipped next business day 

r 

1992 MBI 



Willabee & Ward 
47 Richards Avenue 
Norwalk, Conn. 06857 

CALL TOLL-FREE: 1-800-331-1858 Ext 606-424 Name. 




Satisfaction 
Guaranteed 



(PLEASE PRINT CLEARLY) 



Address. 



Please send me Cooper A-2 Genuine Leather Flying Jackets. 

Size (Even sizes 34-52): □ Regular □ Long 

Charge each of 6 installments of $42.75* to my credit card. 
□ Mastercard □ VISA □ Discover □ Amer. Express 



City/State/Zip. 
Signature 



Credit Card # 



Exp. Date 



(All orders subiect to acceptance) 

□ I prefer not to use a credit card and will pay by check. 
Enclosed is my check for S249 plus $7.50 shipping/ 
handling, a total of $256.50*. 

* Any applicable sales lax will be billed with shipment. 
Higher shipping/handling outside U.S. 



"By Far The Most Comfortable 
Mattress I've Ever Slept On!" 



• Adjust Firmness lo 
Fit Your Exact 



Richard Shafer, 
Baltimore, MD 




Unique 

air-cushion design 

contours to vour bodv, providing 

superior back support and comfort. 



Unique Support System. 

Select Comfort's unique air support system lets you 
control the feel and firmness of your bed — simply by 
pushing a button. Your mattress can be firmer than 
the firmest innerspring or softer than the softest 
featherbed...helping you sleep more comfortably, 
reducing back pain and muscle aches, and providing 
true support. Change the firmness whenever you like 
to meet your exact preference. 

No Risk 90 Night Trial. 

We are so confident that you will find Select Comfort 
to be the most comfortable mattress money can buy 
that we offer our "Better Nighf s Sleep Guarantee." 
Take 90 nights to sleep on a Select Comfort. If you 
aren't completely satisfied, return it for a full refund. 




• Research 
shows 9i% 
of back pain 
sufferers report 
Select Comfort 
gives them the 
back support they 
need to get a better 
night's sleep. 

Variable Firmness = Great Sleep. 

Your Select Comfort conforms to your body's 
natural shape so your back muscles don't strain to 
hold your spine straight. Because air support is the 
closest thing to floating, you'll wake up rested and 
ready for the day. 

Discover why 96% of Select Comfort users 
recommend it to family and friends. 

"/ am a doctor and often come home exhausted. Tliis 
mattress is tlie most comfortable I've tried." 

Dr. Connie Horn. M.D. 
Ckrksville, Ohio. 

Call or Write for a 
FREE BROCHURE AND VIDEO 
1-800-831-1211 



Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 



r ( 









Innerspring mattresses create pressure points 
and uneven support. 

Waterbeds rely on displacement and can cause a 
"hammock effect," bending your spine unnaturally. 



□ x/r? CI Please send me a FREE 
I Ci 3 1 Information Packet & Video. 

Name 

Address 

City State Zip 

Evening Phone ( ) 

(ORPORAnO* 

9301 75th Ave. N. Brooklyn Park, MN 55428 
1 -800-831 -121 1 

© Select Comfort W2 Dept 81 1 



Interactive IV 

[Continued from page 126] 

unlike VCR Plus, a device that's al- 
ready on the market, you won't have 
to punch in a number code now listed 
in many newspapers and TV Guide. 

Company president Michael Faber 
estimates that the initial fee for the In- 
Sight guide will be $38 per year — less 
than a subscription to TV Guide. One 
of InSight's owners is Viacom, which 
plans to incorporate the InSight pro- 
gram guide in a two-way cable system 
test next year in Castro Valley, Calif. 
Industry insiders say the system is 
likely to go far beyond the capabilities 
of the Time- Warner coaxial-cable/fiber 
system in Queens. 

Video dial tone 

TV Guide has formed a joint venture 
with Liberty Media in Denver to pro- 
duce on-screen listings too. In addition, 
United Video will sell a small box 
called TV Trakker, connected between 
the cable and your converter box. In- 
stead of waiting for program listings to 
scroll by, you will be able to page up 
and down through up to eight hours of 
listings, including movie descriptions, 
prime-time grids, and color-coded cate- 
gories stored in 128 kilobytes of memo- 
ry. Bliss says the device and a five-but- 
ton remote, which can be tucked away 
if you have a universal remote, will 
cost $40; an annual subscription will 
go for $49. The service is being rolled 
out initially in Tulsa and Omaha. 

Cable, computer, and entertainment 
companies aren't the only ones hoping 
to sell you some form of interactive 
TV. The phone companies also want a 
piece of the action. The FCC in July 
ruled that Baby Bell regional phone 
companies may transmit television 
programming to homes over phone 
lines. Supporters of the change say 
competition from the phone compa- 
nies might help reduce your cable TV 
bill and step up construction of fiber- 
optic cables needed to transmit TV im- 
ages. The idea is for the phone compa- 
nies to provide a video dial tone 
["Fiber Optics Head for Home," March 
'91 J. When hooked to a TV set, the sig- 
nal would allow you to view any pro- 
gram you wanted on demand and be 
billed accordingly. 

Consultant Gary Arlen of Arlen 
Communications in Bethesda, Md., 
counts 36 interactive-TV projects un- 
der way as of last summer. Few are yet 
available to consumers, and most will 
require you to purchase extra equip- 
ment, order a subscription and/or pay 
for each transaction. With the coming 
assault on America's lethargic viewing 
habits, true couch potatoes could be 
severely tested. You'd better catch your 
40 winks now. as 



Now Open at Mall of America 
and 5 Other Twin City Retail Locations 



gggjgggg complete 



486DX-S0MHZ mother board 
Intel 486DX-50 co-processor 
Full-Tower case 2S0watt 
4MB RAM 

TEAC 1.2 ft 1.44MB floppies 
2 Serial, 1 Parallel, IGame 
1MB SVGA card 
14' SVGA monitor .28 
200MB hard disk 
Keyboard, DOS, Window 3.1, 
Mouse included 




486SX- 25MHz mother board 
Intel 486SX-25 processor 
Medium-Tower case 230watt 
4MB RAM 

TEAC 1.2 ft 1.44MB floppies 

2 Serial, 1 Parallel, IGame 

1MB SVGA card 

14" SVGA monitor .28dp 

120MB hard disk 

Keyboard, DOS, Window 3.1, 

Mouse included 



ORDER (800)-238-4453 




Computer Systems, Inc. 

TEL:(8 18)727-9054 FAX:(818)727-9064 
21820 Nordhoff.M. Chatsworth, CA 91311 
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Copyrighted material 



Start a money-making career in 
video/audio servicing! 

Only NRI gets you started fast with real-world training designed around 

state-of-the-art equipment you keep! 

NRI s newly expanded training cov- 
ers all the latest advances in home 
entertainment electronics, then takes 
you inside today's high-tech equip- 
ment as you learn to troubleshoot, 
diagnose, and service the complete 
' home entertainment system included 
in your course: 1 3" color TV, pro- 
grammable VCR, and integrated 
audio rack system. Only NRI makes it 
so easy to start a new career, earn 
part-time income, even start a 
video/audio servicing business of 
. your own! 



Billions of dollars of video/audio 
equipment means big opportunity 
for you 

There's never been a better time to get 
involved in home entertainment electron- 
ics. Experts predict that consumers of 

"* video/audio equipment will spend over $26 
billion by 1995 as product manufacturers 
race to fill the demand for increasingly 
sophisticated technology. 

This explosive acceleration of new 
product innovation means new opportu- 
nities for you in video/audio servicing. 
And NRI prepares you to take advantage 
of those opportunities by giving you the 

, skills to troubleshoot and service a full 
range of TV, video, and audio equip- 
ment. 

The most advanced, most 
complete video/audio training 
ever off eredl 

You start with lessons that give you a 
* strong foundation in electronics funda- 
mentals, mastering the basic circuits and 
components at the heart of today's 
video/audio equipment. 

Then you build on that foundation 
as you explore the high technology of digi- 
tal controls, CDs and digital audio tape 
. players, advanced TV systems, cable TV, 
VCRs and camcorders, even 
microprocessors . 

Best of all, you're pre- 
pared for the technology of 
today and tomorrow with 
hands-on train- 
ing designed to 
f»_ r i \ c you invalu- 
able practical 
experience. 





State-of-the-art equipment 
included in your training makes 
theory come to life 

Only NRI gives you so much real- world 
equipment ... all yours to train with and 
keep! Get hands-on experience as you 
work with a complete, high-tech home 
entertainment system: a 13" color TV 
with remote, a programmable VCR, and 
an integrated remote-controlled audio 
system including AM/FM tuner, 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component-level diagnosis and 
service on advanced technology audio 
equipment ... conduct in-set demonstra- 
tions of TV circuits and components ... 
and discover first-hand how to maintain 
and service today's commercial VCRs. 

Plus, NRI custom-produced videos 



show you in close-up detail how to test, 
troubleshoot, and service TVs and VCRs 
hke a pro. 

No experience necessary ... 
NRI builds it in 

You need no previous experience in elec- 
tronics to succeed with NRI. Step by step, 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 
NRI technical staff. 

FREE catalog tells more 

If the coupon is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 



SEND TODAY FOR FREE NRI CATALOG 



Hands-on training 
with this incredi- 
ble array of home 
entertainment 
'^equipment gives 
you the skills you 
need for success. 




BfmWM Schools 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 
eft: h<-<-k one FREE catalog only 

□ TV/Video/Audio Servicing □ 
d Microcomputer Servicing D 
O Computer Programming C3 
d Telecommunications D 

□ PC Applications Specialist 
O Programming in C++ with Windows □ 



For Career Opportunities 
approved under Gl Bill 
□ check for details 
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Desktop Publishing & Design 
Electronic Music Technology 
Home Inspection^ 
Automotive Servicing 
Basic Electronics 
Bookkeeping & Accounting 



Name 



(Please print) 



Age 



Address 



City 



State 



Zip 
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gaate SHOP AT HOME 

Popular Science invites you to send for all of these fine catalogues 





As featured on CBS TV 
"NORTHERN EXPOSURE", the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms 
cathedral ceiling and unsurpassed ener- 
gy efficiency. AND you can build it 
yourself! Since 1969 Timherline 
Geodesies hat been providing dome kits 
in many styles and si:es tor the do-it- 
yourselfer all over the world. Buy the 
Complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color phirtos, 
floor plans, assembly instnictions, price 
list and more-$12. Timbcrline 
Geodesies, 2015 Blake St., Berkeley, 
CA 94704. For VISA or MasterCard 
orders call 1-«00-DOME-HOME. 




ES USPower Geothermal Heat- 
ing/Cooling. The GSDX Ground 
Source Direct Exchange harnesses the 
naturally occurring energy in the earth 
with incredible results! A typical docu- 
mented ANNUAL heating/cooling 
bill for a 2,200 sq.ft. Kansas home 
was $245- Turn Dirt Into Dollars 
brochure describes the geothennal pro- 
cess, photos, applications for new and 
existing homes, and businesses, utility 
costs, and much more. $2.00 



— *^ 








RENOVATOR'S 



tm THE RENOVATORS SUPPLY 

EVERYTHING FOR TODAY'S 

I IOMES FOR LESS! Renovator's 64- 
page, full color catalog features thou- 
sands ol unique ileitis you won't want 
to miss, at fantastic savings! Solid 
brass lighting fixtures, china sinks, 
brass & chrome faucets, solid brass 
Jtxtr ok cabinet hardware, flixir tile 6l 
oriental carpets, wallplales and 
MORE! We've got it all! We manu- 
facture in our New England factory 
anil we guarantee your satisfaction. 
$1.00. 



D 



ELECTRONIC AND MECH- 
ANICAL COMPONENTS 

ALL ELECTRONICS CORPORA- 
TION otters a wide range ot electronic 
and mechanical pans, supplies. Our 64 
page catalog contains thousands ot sur- 
plus and new components tor research 
and development, manufacturing and 
schools. Hard-to-tind items, not avail- 
able anywhere. (800) 826-5432 FREE 




Harm's frSoblc 




BUY BOOKS' 
BUY SMART 1 
USE AMERICA'S « 
BOOK SALE CATALOG 

B THE BARNES & NOBLE 
SALE CATALOG can save 
you up to 80% on quality overstocks, 
imports, exclusive reprints. CTV, cas- 
settes and videos. Many items are mail 
order exclusive*. FREE. 





CRUTCHFIELD The Crutch- 
Held catiilog is a complete source 
ot information and buying advice on 
quality' stereos tor your car or home. 
Over 100 lull-color pages with com- 
plete descriptions, exclusive compari- 
son charts and helptul tips. Plus, dis- 
count prices t»n quality brands like 
Pioneer, Sony, Kenwood, Rose. $1.00. 



New 1993 catalog 
- SHORTWAVE 
| SCANNERS, 
AMATEUR 
RADIOS, BOOKS, 
. . -Am ACCESSORIES. 
Br " PHOTO SPECS, 

^ 1 1 JM 100 S OF ITEMS 
- AT DISCOUNTED 
PRICES 

a Listen to the world through 
shortwave radio. Listen to local 
news as it happens with a scanner. 
Talk around the world on amateur 
radio. Its all here. Over 90 pages cata- 
log. Color and black ek white photos. 
Only $.100 in U.S. $ V00 elsewhere. 



"Archie McPhec.the name is 
becoming synonymous with 
silliness all across the nation, this 
L. L. Bean of the Bizarre..." Seattle P.I. 
Our catalog is jammed with curiosities 
such as suction lizards, squirt calcula- 
tors, glowing squid and potato guns, 
Fast shipping! Guaranteed quality! 
Fantastic, unusual catalog: $1. 




I 
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TTM BARGAIN PRICES! H&R's 
CATALOG HAS SOME- 
THING FOR EVERYONE: A vari- 
ety ot new and surplus clcciro/nuvhatv 
ical/electronic material lor scientists, 
inventors, gadgeteers, schools. Motors, 
power supplies, batteries, relays, lasers, 
optics, robotics, pumps, much more. 
Toll tree ordering. $2.00 tor six issues. 
Refunded with first order. 



132 • POPULAR SCIENCE NOVEMBER 1997 



ft 



Have Your 
High Tech 
Dream Home 
Now! C Catalog of 
unique products 
gives you voice, 
remote, telephone 
anil sophisticated 
" ^-^ Bw ^ B ™ r "~ automated control 
I ot your new or existing home at 
affordable prices. Includes intelli- 
gent home automation controllers, 
security & surveillance, audio/visual 
control, unique PC products, telephone 
equipment, interior irrigation, drapery 
controllers. Largest selection of X10 
compatible products available. Unique 
gift ideas. Call 1 -800-SMART-HM or 
( 7 1 4)-642 -66 1 0. FREE t CATALOG. 





HGREATWOOD LOG HOMES 
Full log or insulated log styles 
with up to a R-40 roof system. Chixwc 
Northern White Cedar. Western Red 
Cedar, or pine logs. Custom design ser- 
vice available. Nationwide FREE 
DELIVERY. Order color planhtx.k of 
79 beautiful log home models. Plan- 
hook $7.50. 
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iym Amazing fascinating technology 
break throughs for everyone 

ANTI-GRAVITY , lasers, phasor, 
ions, ultrasonic plasma, night vision, 
transmitters high voltage, tesla coils, 
home neon, energy, intrasonics, home 
personal security, science fair projects 
and more. $2.00 creditable to pur- 
chase. Information Unlimited, P.O. 
Box 716-PSG, Amherst, NH 010M. 



JAMESTOWN STAMP COM- 
PANY'S FREE CATALOG. 

Bargains including foreign stamps; U.S., 
Canada, and U.N. stamps, packets, 
albums, accessories, supplies & baseball 
cards. $2.00 value FREE when request- 
ing stamps on approval. No obligation! 
Buy what you like, return balance. I KM 
Jamestown Stamp Co., Inc., 341 E. 
ThiidSt.JamcstowTi.NY 14701-0019. 



RBfeL SHOP AT HOME 

Popular Science invites you to send for all of these fine catalogues 




Brew your own micro-brewery 
W or import quality beer at home. 

The James Page Brewery offers its 
expertise to help get you started with 
a rewarding new hobby. Our catalog 
contains everything for the home- 
brewer, including a complete equip- 
ment and ingredients package that is 
perfect for the beginner. Also a won- 
derful gift idea. FREE. 



KOALA 



Men's Swim & Athletic Wear 



iUM Adventurous swim and athletic 
ware for men. Fabulous designer 

styles from around the world. Hottest 
designs from Europe, South America, 
Australia and the USA. The emphasis 
is on bright existing fabrics and the 
ultimate tit. Color Catalog—] year 
subscription includes: Coupon tor S10 
off your first order! Koala Swimwear. 
$2.00. 




"WE PRINT OUR CATA- 
LOG FOR THE AMISH." 

We're the "general store" for simple- 
living. 1,000+ items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, kegs, 
churns, lamps, handpumps, wood 
cookstoves, gas refrigerators, more! 
Recommended by Home Mcc/mnh, 
L.A. Times, others. $2.00. 



rem build your own home 

■B AND SAVE $$$. By doing 
some or all of the work yourself, you 
save money and increase equity poten- 
tial. Miles Homes offer: •Quality pre- 
cut materials •Cash assistance for 
subcontracted work • Below market 
construction financing *Step-by-step 
guidance. CaO for a FREE bnx:hure. 1- 
800-782-2932. MILES HOMES, INC. 



HARD COVES 




ROLL-TOP COVER ... a 
unique pickup bed cover featur- 
ing a rigid covering for security and 
gas economy that instantly rolls up 
into a small canister for quick access 
to your truck bed. Will make your 
truck look great. For FREE informa- 
tion contact the factory, PACE- 
EDWARDS CO., at 1-800-338-3697. 




ZTu CDs and Cassettes for less. 
Soundmind Audio offers a great 
catalogue packed with thousands of 
CDs, cassettes, music videos and 
accessories. You get speedy delivery, 
friendly service and low prices. We are 
not a club. Send $2.00 tor a catalogue. 
Oct $3.00 credit on first order. 





SOLAR ELECTRICITY. The 

new Sunclco Tlanning Guide and 
dtalog is packed w ith 124 pages of infor- 
mation and quality products. It details the 
design of RV, cabin, water pumping, and 
total home power systems. SUNELCO is 
your complete source for solar modules, 
com rollers, batteries, inverters, water 
pumps, energy efficient lights, and 
propane appliances. A must for every 
a » ;\ library. C ink 4.95 (40M 363-6924. 




AMERICAN SCIENCE & 
SURPLUS Thousands of unusu- 
al items for the mechanically minded. 
Tools, motors, pumps, fans, fiber 
optics, lenses, power supplies, batter- 
ies, lamps, switches, electrical comptv 
nents, electronic instruments, lab sup- 
plies, tape, magnets, containers, office 
supplies, science hooks, and toys. 
Ama2ing secret source of surplus items 
,50% to 90% off original prices. FREE. 







_^ — 



_ 







— — 



Send coupon to: 

POPULAR SCIENCE 
P.O. Box 1695 
Riverton, NJ 08077-7295 

Name 



Street 
City _ 



State . 



Zip 



Check the numbers of catalogs you want. Total cost & add $ 1 .00 for 
postage and handling. Enclose check or money order payable to: 

POPULAR SCIENCE 

I enclose $ for catalogs checked 

+ $ 1 .00 postage/handling 

TOTAL $ 

1. $12.00 Timberland Geodesies _ 

2. $2.00 U.S.Power 

3. S 1 .00 Revovator's Supply 

4. FREE All Electronics _ 

5. $1.00 Archie McPhee _ 

6. FREE Barnes & Noble _ 

7. $1.00 Crutchfield _ 

8. $1.00 Electronic Equipment _ 

8a. $3.00 Electronic Equipment _ 

(foreign) _ 

9. $7.50 Grealwood Log Homes _ 

10. $2.00 H&R 



FREE 
$2.00 
FREE 
FREE 
$2.00 
$2.00 
FREE 
FREE 
$2.00 



20. $4.95 

21. FREE 



Home Automation 
Information Unlimited 
Jamestown Stamps 
James Page Brewing Co. 
Koala 
Lehman 
Miles Homes 
Pace Edwards 
Soundmind 
Sunelco 

American Science 

PS 11/92 



Allow 4-6 weeks for delivery 



Offer Expires 2/28/93 



Send coupon to: 

POPULAR SCIENCE 

P.O. Box 1695 

Riverton, NJ 08077-7295 

Name 



Street 
City _ 



State 



Zip 



Check the numbers of catalogs you want. Total cost & add $1 .00 for 
postage and handling. Enclose check or money order payable to: 

POPULAR SCIENCE 

I enclose $ for catalogs checked 

+ $ 1 .00 postage/handling 

TOTAL $ 

1 . $ 1 2.00 Timberland Geodesies _ 

2. $2.00 U.S. Power 

3. $1.00 Revovator's Supply 

4. FREE All Electronics _ 

5. $1.00 Archie McPhee 

6. FREE Barnes & Noble 

7. $1.00 Crutchfield 

8. $ 1 .00 Electronic Equipment 

8a. $3.00 Electronic Equipment _ 

(foreign) _ 

9. $7.50 Greatwood Log Homes _ 

10. $2.00 H&R 



I I . FREE 

12. $2.00 

13. FREE 

14. FREE 

15. $2.00 

16. $2.00 

17. FREE 

18. FREE 

19. $2.00 

20. $4.95 

21. FREE 



Allow 4-6 weeks for delivery 



Home Automation 
Information Unlimited 
Jamestown Stamps 
James Page Brewing Co. 
Koala 
Lehman 
Miles Homes 
Pace Edwards 
Soundmind 
Sunelco 

American Science 

PS 11/92 

Offer Expires 2/28/9^ 
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My kids went 
head over heels 

about 
SPACE CAMP." 

Your children (grades 4-12) can 
spend a week training like real 
astronauts at U.S. SPACE CAMP.® 
They'll build and launch rockets... 
experience simulated weightlessness, 
practice moonwalking...tour NASA 
facilities... and before "coming back 
to earth," they'll have completed a 
realistic space shuttle mission. 

Or, they can train like real jet 
fighter pilots on exhilarating, state- 
of-the-art flight simulators at 
AVIATION CHALLENGE.™ 

Call 1-800-63 SPACE today to 
get your 24-page brochure and 
application. 




Campuses in Alabama & Florida 

1 -800-63 SPACE 



["SUBSCRIPTION SERVICE 

□ New □ Renewal 

□ Change of address 

□ 1 YR. $13.94 rj2YRS.$24.97 

□ 1 YR. (Canada and Foreign) $17.94 



□ Payment enclosed 



□ Bill me later 
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Occasionally we make our mailing list available to reputable 
organs atom whose products ex services may be of Interest to 
you. W you'd like your name removed from this list, please 
check the box below 
□ Please remove my name from your list 

Mail to. POPULAR SCIENCE 

RO. Box 2571 
Boulder, CO 80302 
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Rediscover the joy of biking 
with NordicTrack's Fitness Bike 



NordicTrack™ introduces a new revolution in biking! 
Our inventor asked all types of bike riders what they 
would want on their ideal bicycle, and 
combined them into a 
bike built for you! 



Radial Gearing System 



V M 



Ask about our easy-on frame! 14 day trial available! 



Call to order or for more information: 

7 -800-858-BIKE ext beh 



Or Write: NordicTrack. Dept. 1Y8k2. 104 Peavey Road Chaska. MN 55318 
1992 NordicTrack, Inc.. A CML Company All rights reserved 



Radial Gearing System! 

Experience a gear system so 
simple, shifting becomes a 
reflex! One press of a button and 
you can shift instantly between 9 
speeds-moving or 
standing still. 

Innovative Braking 
System! 

Get more stopping power with 
less lever force and no 
adjustments with our rim 
band brake. Braking improves 
in wet weather! 

Ergonomic Comfort and Quality! 

Discover the spring-padded, gel seat and raised handle 
bars that adjust to fit your size! Ride in comfort and 
stability in an upright position. And enjoy the high 
maneuverability of a shorter wheelbase. You'll ride it 
more often because it's so easy and enjoyable! 




Cc 



atonal 




Men and wnmen tired 
of working to moke 
someone else rich. 

It's a fact Most businesses pay you as little as 15% of what 
you earn for them. Your hard work is making someone else rich. 
But it doesn't have to be that way. Now there's a way to get every- 
thing you deserve. Start your own money-making business. Foley- 
Belsaw can help. We'll get you into one of these lucrative fields 
where a shortage of qualified practitioners exists. Our professional 
courses give you everything — including tools — to start a full- or 
part-time business in one of these fields... with absolutely no risk! 

You don't need experience — just a desire to succeed. 
Earn profits right away while you learn. Make up to $39.95 an 
hour. Be your own boss. Build the business you've always dreamed 
of. We'll get you going for a start-up investment of as little as $25! 



Choose from these money-makers. 

Small Engine Service and Repair. There arc 65 mil- 
lion small engines in use today — but few people are 
qualified to service them. Tins is one of America's 
fastest giowing industries. Foley-Belsaw training lets 
you cash in on it. People will pay you top dollar to 
service their lawnmowers, tillers, edgers...the list is 
endless. 

Locksmithing. With crime z.ooming, lucrative regular 
lock and key business has multiplied a thousandfold. 
This Foley-Belsaw course gives you everything you 
need to start your own locksmith business — includ- 
ing a Pro Key machine at no extra cost! 

Professional Woodworking. Build over $3,000 worth 
of valuable furniture and woodworking products 
while you learn! You get tools, materials and time- 
tested secrets of master craftsmen. Handle challeng- 
ing projects ranging from custom-made furniture to 
construction of the most inuicate of "jewelry boxes. 

Upholstery. There are over 401,950,000 pieces of fur- 
niture in America — furniture that will need recover- 
ing and repair even' five to ten years. Take this 
course and you become one of the few individuals 
that companies pay cash to restyle and upholster 
these pieces. 

Professional Saw and Tool Sharpening. Earn $200 a 
day! You get everything you need to master this c raft 
— including your own professional Sharp-All 
machine. Carpenters, contractors and homeowners 
all need this important service. 
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LISTEN TO WHAT OTHERS HAVE SAID: 

"I did $7,000 part-time...I think I should make about $20,000 a 
year the way I have it planned." 

Gene Marvin, Shickshinny, PA 

"I'm not going to tell you how much I take in! Let's just say it's a 
thousand dollars a week. It's more; but use that figure." 
M.M. Rearick, Apolb, PA 

Foley-Belsaw has been helping people start profitable 
businesses since 1926. If you're tired of working to 
make someone else rich — find out how we can help 
you. Send for your FREE Opportunity Kit today! 



Yes! Send me the following FREE Opportunity Kit 

( One kit per person only) 

I Small Engine Service and Repair, Dept. 52184 

□ Professional Saw and Tool Sharpening, Dept. 2 1 1 47 
I Professional Woodworking, Dept. 43 1 57 

□ Upholstery, Dept. 80822 

□ Locksmithing, Dept. 12217 

/ understand there is no obligation and no salesman will ever call 

Name 

Street 

City/State/ Zip 



Since 1926 



Complete and return this coupon to: 
Foley-Belsaw Institute 

6301 Equitable Road / Kansas City. MO 64120 



If coupon is missing, unite request to: Foley-Belsaw Institute, 
6301 Equitable Road / Kansas City, MO 64120 
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GREAT GADGETS AND GIFTS 




PORTABLE 
GAS GRILI 

/SMOKER/STEAM ER 
The anytime, anywhere grill 
is perfect for grilling, 
smoking or steaming. Heat- 
proof insulated base. It comes 

with a steam pan and wood chip screen. Uses standard, safe, 
disposable 14.5 oz. propane gas tank which fits inside base. 
Lightweight corrosion-resistant construction and has a 1 5" 
diameter chrome steel cooking grid. #8006 $149.95 



HANDS FREE HEADLAMP 



THE STEP-UP 
Here's the answer to 
loading anything on 
top of your vehicle. 
This portable folding 
steel step slips over 
your vehicle's front or 
rear wheel to provide a 
non-slip stable platform 
which extends your 
reach over two feet. It 
comes fully assembled, 
will support up to 500 
lbs. and has a lifetime 
warranty. 

For tire width up to 1 1 " 
#20021 $59.95 
For tire width up to 13 
1/2 " 

#20022 $69.95 





This revolutionary new utility flashlight/headlamp 
converts instantly from hand-held flashlight to a hands 
free headlamp. The perfect light for outaoorsmen, hobbyists, homemakers and professionals. 
Lightweight, 7.9 ounces with four AA batteries (not included). Polyfoam padded lining, elastic 
band fits heads, helmets & hats. Adjustable focusing with 45° tilt. #201 1 1 $29.95 



Games 



CD STORAGE SYSTEM 
Designed to complement and offer 
easy access to all of your compact 
discs. Made of sturdy steel construction 
and painted mat black the tower can 

be mounted on the wall or to the metal 
base. Available in two sizes. Large 
holds 66 CDs Small holds 25 CDs. 
5" x 4" x 63" #181 9 $89.95 
5" x 4" x 20" #1820 $25.95 
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Watches 








ZULU WATCH 

• 360° Directional Bezel Ring • 3 Time 
Zones • 24-Hour Stopwatch • 24-Hour 
Countdown Timer •Alarm • Water Re- 
sistant to 98 ft./30 M. #701 4 $59.95 



SUNWATCH 
This revolutionary 
new UVB sensor 
can literally save 
your skin. You 
— enter your skin 
type and tanning 
lotion strength ana 
this watch will let 
know when to get 
out of the sun. It also 
tells time. 

#7015 $39.95 



CHAMPION PRO BLACKJACK Here's a pocket sized POCKET CHESS 

BACKGAMMON LCD blackjack computer which shows you The go-anywhere 

This portable pocket how to win and have fun. Gives advice on personal LCD chess 
1 6K LCD version of the betting, hit, stand, split and double down and computer that's so 

introduces you to card counting to improve easy to use you don't 
your skills. Choose 1 to 6 decks and 1 to 4 even need to know , 
players against the computer. (Battery how to play chess, 

included). #10003 $59.95 1 6 levels of playing 

strength make this 
ideal for beginners 
and advanced 
players. Six keys 
control all functions. 
Switch it off at any 4 
stage and it will 
remember the 
position. 4 AAA 
batteries required 
(not included). 
#10004 $139.95 

POCKET BATTLESHIPS The classic game now in pocket version. Choice of 4 games of 
varying difficulty (epic adventure, super salvo, battle bonus and hard hitter). Choice of fleer 
size from 1 to 5 including a submarine. Lights and sound effects add to the fun and 
excitement. Remembers game position if switched off. Good for ages 8 and up. Requires 
2 AA batteries (not included). #10001 $34.95 



world's strongest 
dedicated back- 
gammon computer is 
loaded with 
information. Evaluates 
position, gives the 
score, recommends 
doubling, suggest 
moves, rejects illegal 
moves. 30 
combinations of 
strength and aggres- 
siveness available. 4 
AA batteries (not 
included). 

#10002 $139.95 
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Plans and Kits 



HOME & REMODELING KIT 

Custom Floor PUn and Model Building Design Systrm 




HOME REMODELING 
KIT 

Designing your own home, 
planning an addition or a remodeling 
project, this 1 /4" scale kit allows you to see your 
plans in 3D before you build. Included are siding, 
roofing, brick, stone, decking, windows, doors, 
skylights, interior walls, stairs, kitchen cabinets, 
appliances, landscaping materials, reusable floor 
r plan arid, furniture anabath symbols, and to-scale 
people. Use it to improve your design, make your 
ideas clear to the architect and save time and 
money. The kit also comes with a new Hands-on 
Design and Math booklet with problems and 
solutions professionals face on a daily basis. Ideal 
for kids 1 0 yrs and up. #4001 $34.95 



MUNCHKIN PLAYHOUSES 
Children love to play house so what could 
be more fun than their own house to play 
in. These kits come with easy-to-follow 
blueprints and a complete materials list. 
When finished they measure 6 x 8 feet. 
Also included with each house is a free 
bonus plan and a gift "deed" that can be 
signed by the new little homeowner. 
$18.95 

#4025 Tudor (free wishing well plan) 
#4027 Contemporary (free deck with 
bench and planter plan) 
#4026 Gabled Front (free matching 
picnic table plan} 





GLASS ETCHING KIT 
Anyone can produce 
professional etching 

patterns with this kit designed especially for TMM 
by Mail. A simple 3-step process is all it takes to 
create these permanent designs on glass. The kit 
includes stencils, etching cream, cleaner, 
knife, brush, gloves, sample glass and 



directions. 



#4024 $24.95 




LANDSCAPE DESIGN KIT 

All you need to add to this kit 
is a photograph of your home 
or the area to be landscaped. 
The kit provides peel and stick 
photos of plants, shrubs, 
flowers, trees, grass, rocks, 
and landscaping accessories. 
Also provided are an acetate 
photo protector, aerial plant 
symbols, gardening guides, a 
arid and tracing paper. This 
landscape kit enables you to 
see your home or yard fully 
landscaped before you plant a 
single thing. #4023 $19.95 




QUICK PLANNERS 

These kits provide reusable, 
peel and stick illustrations of 
Furniture, windows, doors, 
kitchen cabinets and 
appliances, electrical outlets 
and switches, office equip- 
ment, partitions, bathroom 
fixtures (also handicapped 
accessible fixtures and wheel 
chair) and a 3000 square foot 
floor plan grid. All illustrations are 1/4" scale and stick to any sketch or 
blueprint and can be repositioned again and again. They can also be 
colored and textured to help you with decorating and interior design. 
#4029 Home Planner #4030 Kitchen Planner $15.95 each 

#4031 Home Office Planner #4032 Bathroom Planner $54.95 the set 



Electronics 
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RANDOM HOUSE 
ELECTRONIC 
ENCYCLOPEDIA 

• 1 0 megabytes of 
instantly accessible 
information on 
20,000 subjects with 
a 6,000 year span. 

• Table of contents 
divides 

information into 
categories 
(music, 
science, geo- 
graphy, law, 
religion, 
sports, 
leisure, & 
arts) 
• 8K RAM 

memory Note pad for personal notes, 
phone #s, shopping lists, etc. 

Bookmarks/Calendar/Alarm/Calculator/Clock are built-in 

features. 

Expandable Cartridge slot that allows adding new capabilities 
that will be available later this year - Dictionary and Berlitz 
Translator. 

8 line 320 character display. 'Measures 3.4" x 6.1 " x 0.9" and 
weighs 1 0 ounces. 

Powered by 4 AAA batteries (not included). #501 0 $349.00 
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TELEBLOCKER 
PLUS 

Costly phone bills? Kids calling 900 
numbers? Need to restrict outgoing calls 
at the office or rental property? 
Teleblocker Plus™ blocks long distance 
and allows local calls. It protects all 
extensions, just plug it in! Even select the 
hours calls are blocked, call timer, 
specific phone numbers, and many 
more useful features. Use your secret 
access code to bypass. Free 800 remote 
programming service over the phone is 
included. #5011 $149.95 



TO ORDER CALL 



1-800-639-9505 

and ask for Dept. 6KDG 
TMM by Mail, Dept. 6KDG, 
550 Lisbon St., 

Lewiston, ME 04240 

We accept MasterCard, Visa and 
American Express or you may send 
us a check or money order made 
payable to TMM by Mail. Be sure to 
include $4.00 per item for shipping 
and handling. Residents of CA, CO, 
DC, FL, GA, MA, MO, Rl, NY and 
VT must include the appropriate 
sales tax. Canadian orders must 
include an additional $5.00 per 
order for shipping and handling. 
(Please allow 2 to 6 weeks for 
delivery). Fax or write for foreign 
postage charges. If you just can't 
wait! For an additional $8.00 UPS 
will ship your package in two to 
three business days. 
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/JZ/tfT' LIQUIDATE! 

BMm m BUY FOR JUST CENTS ON THE DOLLAR! 



Date / Time Imprint 



Fade Effects 



r 0LYMPUS VX-82 8mm Family Camcorder asc on «, e ooH ar .- 

$1999,00 



User Friendly Design - Easy to 
operate with one hand. Camera 
weighs less than 25 oz. 
State of the Art "Fuzzy Logic" 
Technology - Provides absolutely 
supenor shots all the time! 
Loaded with Features I 

• Very popular 8mm format! 
Lighter and smaller than VHS 
models, and offers extremely 
high quality. 

• 8x zoom range with F 1 .8 7mm- 
56mm telephoto lens 

• Hi Fi stereo sound, wind noise 
reduction 

• Remote control lets you operate 
the camera and all its functions 
360 around the camera. 

• Six shutter speeds: 1/60 to 
1/10,000. 




• Easily connects to your TV or 
VCR so you can view your 
home videos anywhere. 

• Easy editing menu - in the 
camera or on your TV 
using the remote control 
feature. 



• Comes complete with 
remote control, tripod, 
cables, two battery packs, 
super easy to use manual, 
and much more! 

• One Year Limited Factory 
Warranty! : 



s 699 

Plus S14 S/H each 
or 4 monthly payments t 
of S1 78.25* 
Item #C5140-7681 I 



JOE WEIDER Executive Trainer! Mode ' Discontinued." 



Vertical bench 




Compact and stylish 



Perform incline sit- 
ups in total comfort 
with special roller 



Leg extension / curl 
attachment 



Unique lever design 
gives an extra 30% of 
resistance from your 
weight plates 



Takes up to 150 
pounds in standard 
weight plates. 
Includes 40 pounds 
in plates 



f||#|You wanttojurtdo 
UHa HI You want to have 
the body that makes you 
look fantastic! But you're not 
about to spend thousands on a 
fancy machine with rubber 
bands when you can get a 
real weight machine for this 
LOW LOW LIQUIDATION 
PRICE! Here it is, your 
dream come true! 

■ ncludes complete JOE 

I WEIDER training programs 

for many levels of health and { 
fitness. JOE WEIDER is one of 
the oldest and most respected j 
names in physical fitness. 
Consult your library or ask 
your fittest friends! 



EYOBI 



No Cords! 

Gas-Powered 



1 / 2 HP Reciprocating Saw! 

n yobi over-engineers making too costly to produce. 

n Final inventory liquidation of the petro-powered, fully 
portable, silky smooth and legendarily durable Ryobi 
Reciprocating Saw. Buy below dealer cost at less than 33c on 
the dollar.' Limited quantity. SO CALL NOW! 



Variable speed 
control. 



Up to 2000 strokes per minute. Cuts 
through drywall, plaster, pipe, 
metal, plastic, cable, lumber, tree 
limbs, and on and on. 





299.00 

5 158 

P'"sS25 S/H each 
or 1 monthly P ay m e n , s 
of $45.75* 
Item #C5833-7681 



Tool kit and blades included. 
Uses standard 1/2" universal 
shank blades. 

• Weighs only 1 2 pounds 

• 1 5.9 cc, 2 -cycle engine 

• Solid state electronic 
ignition tor easy starts 

• Diaphragm carburetor 
functions at any angle 

• Variable speed throttle 

• Over 100 Service Centers 
nationwide 

• Backed by C.O.M.B.'s 
30 Day Satisfaction 
Guarantee! 



'Mfr. List 

$518.00 

lESESSESl 

$ m 

Plus S7 S/H each 
or 4 monthly payments 
of $39* 
ltem#C3615-7681 



LOTUS® 1 -2-3® 

Release 3 Spreadsheet Software! 

U ere it is! The world's most popular spreadsheet 
ll program! If you don't mind using the version before this 



year's upgrade you can SAVE HUNDREDS AND HUNDREDS 

^ OF DOLLARS and still get 

GENUINE LOTUS quality! 




LOTUS* 1-2-3 is designed for PC users who want a high 
P 



performance spreadsheet program! Release 3 empowers 
you to create spreadsheets, print 
graphs and spreadsheets with 
explanatory test and legends from 
within 1-2-3, create multiple-sheet 
files, link files and worksheets, 
enhance database sorting and 
keystroke recording operations, and 
automate 1-2-3 tasks with macros! | 

I ncludes 5 1/4" High Density Disks 
l{1.2 MB), Set-Up Guide, 
Upgrader's Handbook, Tutorial, 
Command References, Quick 
References, Customer Assurance 
Plans, Keyboard Template, and 
toll-free 24-hour customer 
support! System requirements: 
IBM PC compatible with an 80286 
microprocessor or better and a 
hard drive. DOS 3.0 or later or 
OS/2. At least 1 MB of RAM. 



'Mir. List 

$400.00 

$ 98 

Plus S8 S/H each 

or 4 monthly payments 
of $26.50* 
Item #C5835-7681 



Removable Grill, Entry Filter 
& Electromagnetic Cell 

Cleans in dishwasher 





Electronic Air Cleaner 

Mfr.Ust 

$149.00 



THE POLLUTION SOLUTION! 

sing Carrier's unique 4-Way system, this 
space age scrubber completely cleans the air in a 
12' x 12' room more than six times an hour! White 
Universal Mount Model can be for wall, cabinet, or 
tabletop use. Includes ONE YEAR LIMITED CARRIER 
FACTORY WARRANTY! 



Cleaning Efficiency 



100% of POLLEN 
100% of COOKING SMOKE 

and grease 
100% of ANIMAL DANDER 
100% Of BACTERIA 
98% Of TOBACCO SMOKE 

Of DUST 
•48% of VIRUSES! 




Four-Way Cleaning System 

1) Entry Filter Removes Larger Particles 

2) Electromagnetic Ceil Traps Particles 

3) Charcoal Filter For Thorough Cleaning 

4) Negative Ion Generator Freshens Air 



OUT THEY GO! 



$ 59 

plus S5.50 S/H each 
or 4 monthly payments 
of $16.13* 
ltem#C3618-7681 




All-in-One Coffee Maker 26 $ Onihe Do/iarr 



and Whole Bean Grinder 



Water Reservoir 
Clicks Out & In 

for Easy Filling. 

Drip-free Carafe 
with Automatic 
Drip Stop 

and 

Warming 
Plate. 




cToMb]1-800-438-C0IVIB 



AUTHORIZED LIQUIDATORS® 

COMB CORP., 720 Anderson Avenue 
St. Cloud, MN 56395 



(1-800-438-2662) 
<f99IT~ Segment #1462506 



'Retailed For 

$225.00 

EUSL SEA 

$ 



Plus S7.50 S/H each 

or 4 monthly payments 

of $16.38* 
Black. «em#C4423-7681 
We: Item #C4410-7681 | a 



*C.0.M.B.'s Payment Plan includes Shipping 
and Handling. Add 6.5% sales tax for MN 
delivery. Payment Plan available for credit 
card purchases over $40 only. All merchan- 
dise backed by C.O.M.B.'s 30 Day 
Satisfaction Guarantee. 



All-in-one convenience for the 
coffee connoisseurs! The 

Melitta Coffee Maker lets you grind 
whole coffee beans or brew pre- 
ground coffee. Funnels ground 
coffee directly into the basket, 
ready for brewing the freshest, 
most flavorful coffee you have 
ever tasted! Has drip stop feature, 
removable water reservoir, hidden 
cord storage, filters, scoop, recipe 
book and 5 cup carafe included. 
One Year Limited Manufacturer's 
Warranty. PERFECT FOR GIFT 
GIVING! 



alerial 



MAKE YOUR CHRISTMAS SHOPPING EASY WITH OUR MOST POPOLAR BESTSELLERS' 
SELECTED FROM OOR CATALOG BY A MILLION HOBBYISTS, GADGETEEBS AND STUDENTS 

Unusual Values in Telescopes, Binoculars, Lab Equipment. Magnifiers, Microscopes, Science Kits, Military Surplus, Fiber Optics, Users, Solar and Weather Instruments. 



12 Foot Light Show Ot Multi-Colored Bulbs 
Makes Unique Window Display Or Decoration. 

grab attention frr ntH di'sp ays anC Trade 
booths arw are one cf ■a-kmc decorations 
Clear plastic V flexible rube encases 44 Emy 
brightly colored bulbs in 12 ft long light 
Ropes Can be used indoors and out Male 
and female connectors at eacn end allow you 
to rm« and match cotor strand-, Lightsinthe 

rope will move In a stoMonaty partem or 
'chase' each other at a '.arable speed you 
select A transformer r$'equir»a to operate 
hghfs- $22.00 Ei. 
4-9 $21 Ea 10 or more $20 00 Ea. 
Clear PR36 656 Blue PR36.657; Green 
PMUSt Red PR36 659 Amber Copper 
PR36.660. Multi Color PR35.279 
Light Controller tor forward and speed control ttOVvSoH; 
input Speed selector s u lc ' will handle uo lo 8 LiaM Ropes 
PR35.2BO $33 95 




Add Power To Your Model Boat With A Submersible 
Motor And Propeller. 

Pfl39.289 15.00 

Add power to boat 
models or any 
b o floating toy by 
simply attaching 
this submersible 
Mabochi motor dtrectty to the bottom with suction cup or glue 
Powered by one AA battery (not ind ) Internal motor turns 
a small 2 Wade propeller, adjustable rudder Measures 4%*»r 





Ultra-Sensitive Directional Sound Amplifier 
Picks Up Signals 200 Feet Away! 

IS Used lor police surveillance and excellent 
for nature study, microphone and head 
set amplified sounds up to 200 leet away v 
Overhear pnvale con versa- 
lions- listen to the sounds 
ol ammals at distances Hist 
are out of hearing range - 
it's light enough (only 3'6 
ounces) so the microphone 
can be mounted on your binoculars 
pad , measures only 12" Powered by 1 
battery included Frequency response 20OH2 to 8O0H: out- 
put teve* 49 db s maximum Complete with padded microphone 
amplifier and headphones PR38 042 $49 95 



Check your vision with our self- screening vision tester It s 
easy to check your distance and reading vision power Unit 
consists of a sliding target, a 10V long scale and a built-in 
viewing tens. Now you can check and monitor your eyesight 
in concoction with your eyecare professional 



>Flash Rocks. 

Strike them together and see 
amazing flashes inside the rocks' 
The source of light is a miniature 
"lightning flash " that occurs in 
me quartz material within the rocks It's nature's Piezo effect 
Pica e4 3 bagt t6 rocks). PH37.474 $7.95 





Build a Real Crystal Radio Kit. 
Remember the golden ageof radio? 

This crystal radio kit can bring back 
oW memories like listening to "The 
Eddie Cantor Show; "The Green 
Hotner"TheLoneRanger"andmore 

Youtlactualrybeabletotistentoyour 

local stations and even experiment 
with radio waves Easy to build, no 
batteries or soldering needed Com- 
plete with instructions and all parts 
PR37.839 $9.95 




Wgbab 
Wbag of 

' SCIENCE 




The Laserex Laser Pointer is a 
revolution in pointer design and 
afford ability. Weighs only 2 ounces with 
battery, tins pointer sets the standard tor the 
industry, Add to this the convenience of its 
use and you have a product perfect tor 
lecturers and educators A boon for slide presentations, busi- 
ness and sales meetings Battery life is appro*. 5 hours on one 
set ol either 3 "N" cells or 2 "AAA" PR39. 737 $125.00 



Motors By The Bag For Hobbyists, Modelmakers 

Our inexpensive ^fe^'T 
mciors can make 
wheels go 'round, 
propellers ten. 
Unlimited 
applications. W JM 

Have tun by adding mo- 
lion to your science fair 
projects, demonstra- 
tions and experiments 
with this special buy of 
20 1" motors with V 
long shafts. 

20. 1" motors PR13D4 $14.95 





Give Flight To Your Model Airplane With 
Our Powerful , Miniature Motor (9500 RPM). 

Barely larger than 



on our 
famous 
favorites 



Fascinating to watch Simply 
duck the bird s head into a glass 
ol water to begin happy birds 
bobbing motion Then the bird 
takes over continuously dipping 
into the water tor a drink 

PR60.778 $3.95 




Newton's Third Law 01 
Motion Demonstrated 
With The 5- Ball 
Swinging Wonder. 




Wire With A Memory Created 
With Tomorrow's Technology 

Place this amazing 3* length of 
Nltinol wire in cold water and 
bend it into any crazy shape 
Then watch it pop back to its 
krv gmai straight shape as it s 
put into hot water You II not 
believe what you'll see • and 
your kids will ask "why" and *how*. , ■ 
PR37.308 Package of 2 $6.M 
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Hear The Softest Whisper At 100 Yards Using 
Our Bionic Ear With Its Parabolic Booster. 

You'll now be able to listen to 
thousands of sounds that are fi 
too low to be heard with the i| 
human ear with this portable 
listening device designed lor 
profession security Excellent 
tor bird watching, security, law 
enforcement hunting and tor 
the hearing impaired. The 
Ear has an ommdirec- 
microphone that ampli- 
fies sounds from all directions 
with the dominant sounds coming from the direction that 
the unit is pointed in. It contains an automatic safety 
shut'Ott circuit lor testing ultra loud incoming sounds 
that may be harmful to your hearing Comes complete 
with headphones and a Parabolic Booster, making the 
unit even mora powerful and directional, enabling it to 
pmpomt the direction that the sound is originating from 
Weighs 1 1/2 In . powered with a 9v battery (not included). 

PR33.595$135 



The Chandler Gyroscope - 
A Classic Favorite For 75 Years. 

Demonsirafes "gyroscopic inertia' or rigidity 
m space as first recorded by Isaac Newton 
An object rotating aboul a fixed axis creates 
a condition in which the axis holds its 
position with respect to inertia! space, no 
marter how the spinning object's support 
is moved about Machined, painted and 
balance- fitted all by hand Complete with 
| instructions and pedestal PR37,26S$5,95 





Radiometer.. .A Space Age Sphere 

Its fascinating to waich the delicate vanes 
within this 5 precision-made sphere spin 
faster and taster illustrating the basic prin- 
ciple of solar heating When light strikes the 
vanes it transfers heat, and the vanes begin ( 
to move Works from direct sunlight or ar- 
tificial light An attractive "conversation 
Piece' PR60,W2$6 95 



pencil, this miniature 
permanent magnet 
motor runs at 9.500 
RPM with one 15V 
'AA" battery (notmcl ). 
current with no load 
90 mA. Measures VL x '/? " dia . shaft ft 0.059' x 035" 
Battery holder attaches directly to motor Overall length 2'i" 
Complete with miniature propeller PR39.281 S3. 50 

Miniature Water Pump For Photo Darkrooms, 
Science Fairs, Water Displays. ,-jf ■■ J\ 




This liny pump can pump a 
pint per mmule with a 12* 
high flow Ideal for tempera- 
ture control and circulation PR50.345 $7,50 
of darkroom chemicals , table fountains, model waterfalls water 
Station and more Can be used in either direction and is self 
primmg Operates o n 2 flashlight batteries (not incl ) , runs up 
to 48 hours before battery change is required 4" tube met 



Fluorescent Black lite, A Great Idea For High 
School And College m Dance Parties. 

ake any room into 
psychedelic party 
oom with this 
mazing 18 inch 
ong, iffw blacklite 
ube that illuminates 
rge areas of posters, paints, walls, etc. Easy to install, 
mpletefy assembled, all electrical parts are built into the 
s Unit comes with reflector. 6 ft cord, on/off switch 
crews and mounting instructions 1 18V. 0 35 amp 
Hi UL listed PR34.501 $29 95 





Why Does This Amazing Space Pet or Celt 
Iways Spin In A Counter Clockwise Direction? 

Originally cafled "Celts' 



because their curious 
\ properties were first dis- 
, covered by archaeologists 
studying prehistoric axes 

and adzes called Celts 

hose rocks had a preferred direction of rotation. Spin (he 
ace pet the other way and it will stop rock up and down on 
long axis, and then reverse its spin Hint the round edge 
an ellipsoid with its axis aligned at an angle ol about 5° to 
0 from the main axis of the stone. Angular momentum is 
nserved. but it doesn't look it. Made of injection molded 
rylic Size 37»'x V«*x V2" Pk B of 3 PR38.912 $5.95 




he Vanishing Leprechaun ...Will Anyone Ever 
"tve This Mystery? — — 5== 



■ A fascinating illusion We found it at a malh 
fe. MChtn seminar A 3x7* card with 15 lepre- 
0f chauns Wrth a -shgnt-of .hand" one leprechaun 
1^. will vanish Your fnends will be mystified 
Which one vanishes? Where did he go? 
hen he comes back, where has he been? One of our most 
pular best-sellers! PR37.473 $6 50 



"700 Science Experiments For Everyone" - 
An E xciting Book For Science Fair Projects. 

A brand new. up-to-date edition of the best 
known science experiment book in the 
world Compiled by science instructors 
under the auspices of UNESCO m Pans 
251 pages, featuring optical protection, 
electricity, chemistry astronomy mag- 
nebsm. geology physiology and more 
Describes experiments with easy to lollow 
instructions diagrams PR9301 $13.95 

The VortxJM More Than A Money \.£ 

Performs spinning tricks and high maneu- 
vers Drop a com onto the launching pad 
spin the Vortx unit in a circular motion 
This creates an immense amountof speed 
causing the com to spin around and 
around until it finally drops to the bottom 
storage area Tnc longest continuous 
rolling so far is 33 hours, 16 minutes' 
Challenge your skills, spin the coin back 
up the tunnel or spin it upside down, plus 
mr/e Made of tough polypropylene In- 
structions included PH37.832 $18.50 

Have You Ever Seen The Inside Ot Your lye? 

Eyescooe s an optical device for 
looking at the inside of your eye 
" s a spec^i y designed diffuser 
corporatmg a parabolic mirror 
and lens Ighl Safe and easy te 
use A 52 page booklet included, 
describes the vanous features in- 
side Ihe normal eye, how the iris 
works, kinds of floaters and fixed 
^ y PR33 . 538 $29 95 objects, how to inspect contacts 

Fun And Intriguing! You'll Play For Hours 
With These Colorful Magnetic Magic Marbles. 

Guild a mountain or odd geometric pat- 
terns with these fascinating, high impact 
plastic marbles Each marble has both a 
negative and posibve pole. A challenge to 
your imagination Fun for youngsters, 
adults, too 1 20 marbles per package 
PR34.968 (Package of 20} @ $3.95 Ea. 

(5 Packages or more) <v S3. 70 Ea. 

(10 Packages or more) 0 $3.20 Ea. 





Metric Triple Balance Ohaus Scale With 

Single Pan Balance. 

The classic weighing mstru- 
- 1BI, provides accurate 
weights year after 
year Rugged con 
strucfion weigh 
anything -liquids, 
solids, or live am 
_ mal Three tiered 
notched beams HOC- 550. 10 100 0-10 grams) have center read- 
ing sliding poises 610 gram cap Starless steel 6' platform 
18x6x6" PA71.695 $93.00 

Hem*! Weight Set. expancs scale a 2,6*|eat. hct MM 





Our Most Popular Science Fun Assortment 

Classic science demonstration toys have amazed and mtngued 
young minds for many generations You ll have fun and learn 
scientific demonslralions with these favorites 

• Perpetual drinking bird A $25.80 value 

• Whirling gyroscope pmmti 

• Sun-powered radiometer special $9195 

• Amazing flying bird price C I 

Build This Authentic Deadly German U-Boat. 

It's Motorized To JT Actually 
Run And Dive! MB _ __ — 




Authenbc 1/150th scale model of the German Type VIIC sub- 
marine ts motorized to run and dive Assembling this kil will 
(each the basic engineering principles of submarine operation 
and buoyancy Parts are molded in realistic battle colors only 
^mm^SI! I fi 1 ^ 3 ^ common hobby craft tools are required Powered by 
Consraistfltoalls ' 3 "C" cells (not incl ) Finished model is approK 18 inches long 



its ha-d to pi 

start playing with it Swing one of 
the nckei plated bails and watch 
the one oi 
swing back 
suspended by monofilament to 
a wood frame PR33.739 $22 95 

Parachute, 
Space 
Ball 




Throw this "dur 
able plastic ball into the air and 
it will drift safety back to earth with 
the 20" diameter parachuie thai 
is enclosed wrtrwi the ball Space 
bails are fun and educational 
Pfl36.313S3.50; 
2 or more $2.95 each 



and? 1 OOP or 

Build A Working Replica Of The 
Steam Engine Popular In The 1S00's 

Steam engines, the workhorse of the ^ 
l9lh century, powered machinery, farm ~ 
equipment, the Stanley Steamer and 
trains thai crossed the country. The 
simplest was the single stroke piston 
engine -power occurring when the 
piston moved in one direction Kit has 
everything needed to recreate a work- 
ing replica-from crank shafts, cylinder, 
piston, boiler parts, nuis. bolts, gaskets, W 
etc. including pellets, fully illustrated V 
mslructions Kil. PR 72. 202 $74.95 ) 
20 Fuel Pellets PR42.324 $6.95 



1.766 $24.95 





The 
Handboiler, 
A 

Demonstration 
Of Physics. 

PR37.299 
$3.95 



Watch the liquid contained within 
[he glass chambers appear to 
'boil from the warmth of your 
hand That increases the vapor 
pressure withm the chambers 
The warmer your hand the better 
it works in this unusual demon- 
stration of physics 



i Digital Thermometer snows BOTH 
| Indoor AND Outdoor Temperature, 
| Memory For Day's High AND Lowl 

Now. you'll know at a glance. ' 
with large, easy-to-read LEO 
readout numbers, both the 
outside and inside tempera 
ture Thermometer also re- 
cords high and low readings 
^°orC° selectable -40°F to 
+122°F 7x3v«xV«" Easy to 
mount Uses 2 "AA" batteries 
(not -i i ) Complete with 10' 
^probe sensor cord Reg $46 on sale PR38,03B$30 






). Fi nished model is appro x 18 inches long 

Great AM Radio Reception With Serect-AVtMna. 
Listen To Station WOR N.Y. When In Boston. 

This new antenna will bring in those weak, distant, 
AM radio signals loud and clear 

tail now get excellent radio recep- 
bon on all AM stations. Select-A- 
Tenru turns your AM radio into a 
powerful receiver Used m Alaska to 
pull in stations from continental 
U S Employs mutually inductive 
coupling Mini-jack and plug 
10*'dta_ PR7 2.147 $59.95 

This Clever Gadget Will 
Tell You How High You Are 

Whether you're driving cross country or 
hiking m the mountains, this Altimeter will 
tell you how high you are Shows eleva- 
tion from sea level to 15,000 feet Can be 
mounted to dashboard with self sticking 
tape (mcl , or has pre-dnlied screw holes Also buiit-m 
barometer PR34.544 $39 95 

Add Spectacular Color To Your Home With A 
Rainbow Light Display. 

Our equilateral prism mounted m 
an attractive high tech positioning 
base catches the sunlight from 
your windowsill and protects the 
ever-changmg rainbow patterns over yi_ _ 
walls, ceiling and floor it's almost like being""' 
inside a muttifaceted diamond Glass equilateral pn. _ 
is 2* (50mm| long with 1" (25mm) faces Black plastic mount 
is 3V1'/ixt' /r PR3B.400 $7.50 





Perform Experiments With Equilateral 
Prisms Discovered by Sir Isaac Newton. 

Prism discovery optics 
have three equal 6C 
angles ideal for class- 
room demonstrations. 
Turn sunshine into rain- 
bows, bend light, even 
make a periscope You can perform Newton s basic dis- 
persion of white Itght into the spectrum experiments All 
made of optical glass Face sue Is 25mm. 
50mm. PA31.M1 $5.35 1 00mm, PR31.79B $6.85 
75mm. PR31,797$5.75 150mm. PR31, 799 $9.25 






^-rff0 Flying Bird 
gyg****' From France. 

i marvelous bird will bring 
hours ol fun Hasa16"wing- 
span and can fly up to 40 ft 
XJ- high and a distance of 150 ft 
Power is supplied by twist motion of rubber band Adjust tor 
up. down, swooping flight Made of slrono mvlar durable 
polypropylene with rubber beak pR42 720 $8 95 



Pkg. 012 tubes PR37.592$3.96 

r 
i 




Fishing With This Mighty Magnet. 

Lift up to 200 tjs. Fun to use around docks 
and bridges A 'must for a boat, it helps 
retrieve metal objects that fall overboard 
Vou'll be amazed at what you pull up Wt 
2 lbs . measures 3 ] < > 3 ' « * Made with a 
Poly- Vinyl Chtonde coating to resist cor- 
rosion and chipping PR71 .135 $33.95 



Featured on this page are only i few of the 
many imaginative products that appear in our 




FREE 

112 PAGE 
CATALOG 



Send for your 
copy today. 

Thousands ot exclusive, unique and exciling values 
Something educational, fascinating and useful fo 
every hobbyist, gadgeteer studeni and educator. 



Edmund Scientific Co. 

Dept. 1 2DB. C912 Edscorp Bldg 
Barnngton, NJ 08O07 

METHOD OF PAYMENT: 

O Chtck *n C loseo " VISA 

□ MasterCard "3 Dinto Club 

□ American Express □ Carte Blanche 
O Discover rj Optima 



| Card Number 

J Bank Numbe' iMaslefCaffl only) 
| Signature 

I I — I RUSH FREE 112 PAGE 
FULL COLOR CATALOG 



STOCK NO 


OTY 


PRICE 


































For Phone Orders, Call 

1-609-547-8880 

for friendly special treatment 

VISA. MasterCard Diners Club. Am. Exp., Discover, 
rte Blanche or Optima. Call anytime, 24 hours s day 

OST ORDERS SHIPPED WITHIN 48 HOURS 



Mo Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise 
in its original package and we will cheerfully refund your money in full. We back our products! 
Our 45 day unconditional guarantee means you take no risk on any product you buy from us. 

Edmund Scientific Co. 

Dept. 12DB, C912 Edscorp Bldg., Barrington, NJ 08007 



R NJ Add 6% Sales Tax 
Add$2 5C"Of 
posiaoe and handling . 

TOTAL ENCLOSED . 




| diy Stale Zip | 

' Serving Science Hobbyists Since 1942 — — — J 



t 



Popular 
Science 

Amazind 



The World's Greatest 
Science and Technology 
in Nostalgic Films frnm 
the Heyday of Hollywood 



For three decades, the 
movie screens of America 
were lit up with "Popular 
Science," a series of 
theatrical short subjects 
produced by Paramount 
Pictures. These time 
capsules, stylishly 
produced in 35mm film, 
capture the wondrous 
science and sensibility of 
another age. 




Call toll-free 7 days a week 

1-800-848-9091 

□ Popular Science— Best of the 30's S12.95 

□ Popular Science— Best of the 40's S12.95 

□ Popular Science— Best of the 50's S12.95 

+ Shipping and handling for one tape S3.95 

Get all three at an unbeatable price! 

□ Set of three Popular Science videotapes ...S29.95 
+ Shipping and handling for set of three S5.95 

Name 
Address 

City Stale Zip 

□ Check □Money Order □Charge 

□ Visa □Mastercard Exp. Date: 



Mail to P.O.Box 275, Sun Valley CA, 91353-0275 

California residents add 8.25% sales tax. 



Shoppers' Showcase 



A selection of products and services for Popular Science readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 



advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, Popular Science, 1000 Town Center, Suite 
1830, Southfield, Ml 48075; (313) 350-3800; fax # (313) 350-3557. 



^TELESCOPES? WHY PAY MORE FOR LESS?^ 

8' Astronomical Telescope Complete. 
Reedy-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester 

COULTER OPTICAL, INC. P .0. Box K. Dept. P S 
Idyllwild, CA 92349 Phone (714) 659-4621 



IWOOD HEATI 

«■ *f-f WOOD FURNACES I 

HEAT YOUR ENTIRE HOME 1 

r Call 1 -21 8-326-6786 or Writ* fl 

Charmaster 1 

2307 C HWY 2 W. ■ 

GRAND RAPIDS, MN 55744 M 



LOCKSMITH 

■ARM WNU YOU UAItM-MMO FOR FMMM BOOK 

Big opportunities Big protits Earn quickly Full or pan time Learn at 
home, it's easy Do real |Obs while you learn All Tool*— Materials Sup- 
piled. Approved by NJ Dept of Education Send name and address tor 



REE Book 
LO 



No salesman will call 



KKJMITHING INSTITUTE fTM 

Dlv. Commercial Technical Institute M m I , 



116 Fairfield Road. Fairfield NJ 07004 

Dept 111-122 



eaaassBsecsAf 
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Own a 
Sawmill! 

Start a Profitable 
Business! 



Save money cutting 
your own lumber, 
make money 
cutting for 
others. 




-8 0 0 - 5 5 3 - 



32 Page Full Color Catalog - $2.00 
66-minute demonstration video- $ 10.00 
MasterCard or Visa accepted 

8180 West 10th Street • Dept E67 
Indianapolis. Indiana 46214-2400 







WASTING MONEY 
LOSING HEAT 
DRAFTY WINDOWS 
COLO & WIND 



FOR ALL YOUR 
WINDOW INSULATING 
NEEDS, 

BUY FACTORY DIRECT 
FOR BIG SAVINGS. 

Easy to install and excellent 
for low cost insulating and 
weatherization of porches, 
patios, windows and doors. 

Used in: Homes • Schools • 
Churches • Trailer Homes • 
Business • Hospitals 

We Stock: 

• 100% Clear Films in 
Many Sizes 

• 2-Sided Tapes 

• PVC Snap-in Fasteners 

• Solar Control Films 

• Complete Kits 

FREE CATALOG 
Call or Write 
1-800-325-2826 




Save Money 

on Solid Hardwood Furniture 
DO-IT-YOURSELF KITS 

Now, you can furnish your home with the very finest solid 
cherry and oak furniture, and clocks, at a fraction of retail 
cost. 

Imagine a bedroom in solid cherry at a cost of hundreds, 
Instead of thousands. 

Picture your living room in Queen Anne Styling. Tables, 
lowboy, secretary desk. All this from easy to- assemble kits 
and easy-to-apph/ finish. 

All parts p re-cut. All frames, doors pre- assembled for you. 



Thousands of satisfied customers. 




Ml EMPEROR* 

W CLOCK COMBVNV 

WORLDS LARGEST MANUFACTURER Of 
GRANDFATHER CLOCK AND FURNITURE KITS 

Dept. 451 1 Emperor Industrial Park 
Fairhope, AL 36532 • Tel: 205-928-2316 



Send $1.00 for 
Color Catalog 



Name: 
Street. 
City: _ 
State: 



-Zip:. 




Complete First Year Set Of. . . 

SHORTEST U.S. DOLLAR SERIES SINCE 1795! 

The Susan B. Anthony Dollar was issued only 3 years! The only other U.S. Dollar 
with a shorter life was the 1794-95 Flowing Hair Dollar — America's 1st Dollar! 

This is your opportunity to get the complete First Year All-Mint Set of the 
historic 1979 Susan R Anthony Dollar. One Uncirculated coin from each U.S. 
Mint — Philadelphia, San Francisco, Denver. Purchased individually, these 3 
coins would cost $11.50, but this offer saves you money. YOURS FOR ONLY 
$5 per set! 

Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast becom- 
ing a prized collectible. Hard to put together now, a First Year Set will get even 
harder. Clip the coupon below and send today! You'll also receive our fully il- 
lustrated catalog, plus other offers on approval. Satisfaction guaranteed. DON'T 
DELAY! (Limit 4 sets.) 

Littleton Coin Company, Dept. LSN109, Littleton, nh 03561 

Friendly Service to Collectors Since 1945 ©lcc 



Susan B. Anthony — Complete First Year All-Mint Set 

Regularly $11.50 Now Only $5.00 per set (Limit 4 sets) 

Send coupon with payment to: No. of sets (limit 4) 

Littleton Coin Co. shipping & handling $100 

Dept. LSN109, ™ , 

Littleton. NH 03561 enclosed $ 

Mr./Mrs./Ms. 

□ Check or money order enclosed Address 

Charge to my: □ VISA □ MC „ ^ 

□ AMEX □ Discover City/State/Zip 



Exp. Date 



J_ 



Full 45-Day Money Back Guarantee of Satisfaction 



Cot 



ENERGY ARSENAL 

P.O. Box 2792 
Ivy I and, PA 18917 



the 



Discover hundreds of manuals, 
industrial handbooks, 
paperbacks, reprints, and 
privately published papers on 
unusual technical subjects 
ranging from melting metal to 
building windmills, and from 
electroplating to black- 
smithing. 

You 11 see instantly why this Is 
most remarkable mailorder bookstore ever! You 
don't know what you've been missing! We 
probably have Just the technical how-to 
information you've been seeking for years! 

BUILD A LATHE! 

Build a precision lathe for less than $50 without 
power tools or other precision Instruments! It's 
true! Build a precision shaper, milling machine, 
drill press, rotary table and Indexing head, a 
sheet metal brake, and more! Leam how to 




1&W 




Rewind 
motors! Electro- 
plate! Melt cast Iron! Leam 
calculus! Pour Babbitt 

bearings! Grind telescope 
mirrors! Make soda 
pop & moonshine! Grow 
crystals! Discover books 
on prospecting, steam engine design, wind 

f)ower, magnets, sundials, restoration of 
athes and milling machines and much more! 





make a surface 
plate from scratch and use It to 
rebuild used machine tools. Build a one lung 
engine! Design steam engines and boilers! 
Build a welder! Make your own drill bits, taps, 
dies, reamers, end mills and much more. 
Discover a 700 century-old handbook on 
chemical processes! Learn machine design! 
Prospect and reclaim precious metals! Discover 
arms and armour! Visit 1910 steam auto 
factories! 



HIGHEST QUALITY! 

Every book is guaranteed to be high quality! 
This is NOT a book club. You're free to pick and 
choose only the very best books from the best 
publishers with no obligation. Since 1 cannot 
possibly offer every book published. 1 offer only 
the best. You get high quality books, fair 
prices, fast service, and honest dealing. You 
can order with confidence. 

POUND IRON! 

Work Iron with a forge and anvil! Build a wood 
lathe! A band saw! A circular saw blade 
sharpener! Make soda pop. moonshine, 
sausage! Discover reprints of old tool catalogs! 
Build incredible old-time science equipment! 
And much, much more! 

CATALOG! 



Write for your copy of 
the latest Jam-packed 
edition of Lindsay's 




MELT 
METAL! 



Leam how you can turn 
an old pail and blower Into 
a powerful furnace that 
can melt aluminum cans 
and scrap, pot metal, and 
brass. We built one for 
about $10! Uses grocery 
store charcoal! Pour 
custom castings! Build a 
furnace to melt cast Iron! 
Discover books on sand 
casting, pattemmaklng, 
casting of decorative 
items, and more! Explore perpetual motion! Get 
high power from common auto alternator! Make 
charcoal and coke! Build a dividing machine and 
more! 



giant Technical Books 
catalog. Send $ 1 .00 in 
US & Canada and 
$4.00 foreign airmail. 
You'll see in a minute 
why everyone is 
talking about this 
Incredible source of 
hundreds of unusual 
hard-to-flnd books! 
Write today for a 
catalog and order the books you need while 
they're still available. Write today! 




r, 
i 
i 
i 

| Name 
- Street 
'&ty_ 
I State . 



Lindsay Publications 

Box 538-ESR, Bradley IL 60915 

I I Send a catabgl I've enclosed $1 .00 U.S. & 
I I I 



Canada. ($4.00 foreign airmail) 



I 
I 
I 
I 
I 
I 
J 



Celebrate July 4th & All Events 

CARBIDE CANNON 

$109.95 



BIG BANG! 




Mammoth Cannons 
shoot wkh terrific 
BANG! Have a 
bang-up time at 
special events. Uses powdered car- 
bide ammo. Hundreds of shots for 
few cents. All metal construction with large, rugged cast- 
iron wheels. Machined brass mechanism for easy loading 
and firing. Authentic turn-of-century design. Handsome 
decor when not in use. Made in USA to last a lifetime. Avail- 
able in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon. $89.95 
postpaid; 25" cannon (shown here) with rapid firing and au- 
tomatic loading, Sim 35 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $4:00; 3 
packs lor $10.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone (215) 866-0777. Give 
card number & expiration. Money-back guarantee. The 
Conestoga Co., Inc., Dtot PS, PO ta 405, Bethlehem. PA 18016 

□ SEND FOR FREE CATALOG! □ 



TELEPHONE VOICECHANGER 



This Self-Contained Telephone Voice Changer Works On 
ANY Two Piece Phones (except cordless). Just attach 
between handset and phone base: A DIGITAL CHIP 
ALLOWS SIXTEEN DIFFERENT PROGRAMMABLE 
VOICE MASKING LEVELS! Use it to alter your voice when 
placing or receiving phone calls: Change your voice from 
male to female; female to male. Microprocessor controlled 
voice clarity. Ideal for women & children 
home alone, discourages annoying 
callers, use as pre-screening tool. 
Batteryoperated(4AA). works Jfl 
on both business and home ^a^B 
phones. Small size (5* x 4" x B 
2") goes anywhere, works <^L^H 
anywhere. Simple push-button ^Bj 
operation; lighted LED indicates 
Voice Change Mode is on/off. FCC 
registered. Warranty 8. money back guarantee. Order 
"Small Voice Changer" for $66.00 + $5.00 shipping (save: 
eachadd'lunitjust$59.00). Orderbymaillrom: DutchGuard, 
Dept. W-10, P.O. Box 411687, Kansas City, MO 64141 



rNow 
$66.00 
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LJAC/Visa/COD CallJ800) M1-_5157_J 



45 Ways to Help You 
Qualify for the Jo b You Want 

Free Facts about Career 
Diplomas and Degrees 

Now at home in your spare 
time, without any previous 
experience, you can train for 
a money-making career 
...even get a Specialized 
Associate Degree. Call or 
send for free information on the career field that 
interests you most and how to train for it. 

1-800-234-9070 Ext. 649 

CALL ANYTIME— 24 hours a day. 7 days a week. 

OR MAIL COUPON TODAY! I 




International Correspondence Schools 
Depl. APCSA2S. 925 Oak Street, Scranton, RA 18515 

I Send free facts on how I can study at home for the career I have 
■ chosen. No obligation. No salesman will visit. CHECK ONE BOX ONLY! 

ASSOCIATE IN SPECIALIZED 



■ ASSOCIATE IN SPECIALIZED 
1 BUSINESS DEGREE PROGRAMS 
I □ Business Management 

□ Accounting 
| □ Bus. Mgmt. — Finance Option 
. □ Bus. Mgmt — Marketing Option 
I □ Applied Computer Science 



TECHNOLOGY DEGREE PROGRAMS 

□ CmI Engineering Technology 

□ Mechanical Engneenng 
Technctrjgv 

□ FJectncaTEngreering Technology 

□ Electronics Technology 



I □ High School 
■ □ Auto Mechanics 
1 □ Surveying 4 Mapping 
I □ Drafting 

J □ Air Conditioning S, Refrigeration 
I □ Wildlife/Forestry Conservation 

□ Police Sciences 
I □Secretary 

• □ Diesel Mechanics 
I □ Electrician 

• □ Small Business Management 
I □ Gun Repair 

I □ Electronics 

□ PC Repair 



Office Assistant 



CAREER DIPLOMA PROGRAMS - 
□ Travel Agent 



□ Legal Assistant 



I 
I 

| Name 

| Address 

| City/Slate^ 
i^Phone ( 



□ An 

[ ; Motorcycle Repair 

□ HoteVRestaurant Management 

□ Catering/Gourmet Cooking 

□ Computer Programming 

□ Personal Computer Specialist 

□ Computer-Assisted Bookkeeping 

□ fitness & Nutrition 

□ TVA/CR Repair 

□ Photography 

□ Animal Care Specialist 

□ Journalism/Short Story Writing 

□ Interior Decorating 

□ Dressmaking and Design 

□ Florist 

□ Legal Secretary 

□ Teacher Aide 



Age_ 

_Apt. #_ 



-Zip. 



^ -tr * * * PRESENTING * * * * 

CABLE TV 
DESC RAMBLERS 

***** STARRING ***** 
JERROLO, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTY PROGRAM AVAILABLE 

• LOWEST RETAIL / WHOLESALE PRICES IN U S 

• ORDERS SHIPPED FROM STOCK WITHIN 2* HRS 

• ALL MAJOR CREDIT CARDS ACCEPTED 

V^ijROERS I INFORMATION 1-800-345-8927^7 



PACIFIC CABLE CO.. INC. 
7325V: Reseda Blvd.. Dept. 1469 
Reseda. CA 91335 



INVENTORS 

FREE BOOK 



Tells all the facts! Gives all the 
information on HOW TO OFFER YOUR 
INVENTION FOR SALE. In business 
since 1954. We have helped inventors 
and showed them how to offer their 
inventions for sale to manufacturers. No obligation. No 
salesmen will call Write for FREE BOOK filled with facts. 
Send $1 for postage and handling to Kessler Sales Corp., 
Dept. D-711-2, Fremont, Ohio 43420 




-I 



Mail Coupon along with $1 for postage and handling 

■ NAME . 

■ ADDRESS 

CITY/STATE/ ZIP 

' Kessler Sales Corp., 

\ Dept. D-79-2 Fremont, Ohio 43420 j 



Picture Perfect! 




BEFORE: This 
videotaped image 
protected by copy 
protection shows 
how it can also cause 
distortion of your 
viewing picture. 



Clearlmage" 



$59.95 

Plus S5 S/H 

C.O.D. 



A great value! You may not have 
realized it but when you rent a video tape, 
it's likely that the image is distorted by copy 
protection. While copy protection is used to 
prevent the copying of videos, it also distorts 
the picture when you're viewing it as well. 
Stabilizers like Clearlmage completely 
neutralize the effects of copy protection 
leaving you with a crystal clear picture to 
enjoy. This state-of-the-art unit works with 



AFTER: 

Clearlmage and the 
Video Stealth defeat 
the effects of copy 
protection leaving 
you with a crystal 
clear picture to enjoy. 



all TVs, VCRs. cable and Beta. 

If you have Super VHS. the Video 
Stealth stabilizer is for you. It provides a 
crystal clear picture every time, neutralizing 
copy protection efforts. It's a state-of-the-art 
piece of digital equipment that removes any 
unwanted color from artificially colorized 
movies on video and cable. 



_M_ 



Video Stealth 



$99.95 

Plus s< S'H 



P.O. Box 24 1 296 • Omaha. NE 68 1 24 



1 800 624-1150 




TJ1 A pm« Septic Helper 
JBJHLwX • prevents septic 
problems and saves you SSSS! 



Let Septic Helper prevent 
and stop all septic tank 
and cesspool problems. 



avoid: 



costly expenses 
pumpouts ■ wet spots 
re-doing drain fields • clogged drains • offensive odors 



100% 

GUARANTEED 



Do away with pumping out your septic 
tank periodically and SAVE money at the 
same time! Just a small amount of 
SEPTIC HELPER converts all wastes 
into liquid SEPTIC HELPER goes 
right to work to digest solids, then cleans 
the interior walls, and proceeds to the 
drain fields It opens the earth and allows it to percolate 
Even though SEPTIC HELPER is a powerful cleaner, it's 
HARMLESS to humans, animals, plant life and all piping 
Flnally..J)eptic n»<nt«m«ir» 
MadeBasyl 

For More Information Call Toll Free 

1-800-544-4074 

OR Fill Out Coupon 
Keep your septic tank and 
cesspool in great shape 



Septic Tank .'Cesspool 
Before 




Septic Tank/Cesspool After 




Drain Lines Before/ After 

A *ltt m tan >, el SCPTIC HELPED will 

it iiuMtu _ mtart tin 

ijt»» f N (t»l to ori»uial 

( | «nn i is* 

\ J IMfltilS Of 



Outu 
■ 6y 
dHtc 
SB 



tO 
KMC 



trulnnt 



Use SEPTIC HELPER! 



I am interested in more information on 
SEPTIC HELPER 

Name 

Address 

Town. 

Zip — 



. State . 



.Phone! 



How many septic tanks/cesspools? . 



Mail in Coupon to: Krane Products. Inc. 
P.O. Box 521 • Larchmont, NY 10538 



POPULAR 
SCIENCE 



[^Northern 

UU Where the Pros and Handymen Shop 
ORDER TOLL FREE 

1-800-533-5545 

Fax 612-894-0083 
Sale Prices Good Thru 11/30/92 Key #23113 



Quality Products at Discount Prices! 



4000 Watt Generator 

8 HP Tecumseh engine has 
cast iron sleeve. Two 120 V 
and two 240 V outlets. 
Item* 16425 

*434» gsis 



Sal* 





Our 

Heavier," 
Tougher Tarps! 

Rugged woven 
blue or green poly 
tarps are water- 
resistant Rustproof 
grommets every 3 feet. 
Cut Size Sale Price 
6' x 8' 
8'x10' 
10' x 12' 
12' x 16' 
12'x20' 
16'x20' 
20' x 30' 
30' x 40' 
30' x 50' 
30' x 50' 





*43 



99 



Duct 
Booster 

Increases heated or cooled 
air flow to "problem" rooms. 
Installs in ducts 5" in diameter 
or more and in rectangular 
ducts at least 3 v<" deep. 
40-Watt Fasco motor moves 
300 CFM. draws .51 Amps. 
UL listed. Item* 18000. 

Sale ' 

1 HP 

Electric 
Motor 

Full load Amps: 
17 8 at 115V. 8.9 
at 230V Reversible, 
continuous duty. 3450 RPM 
Item* 16167 trtfiM 
Sal* *>*7 

2 HP Electric Motor 

Full load Amps 24 at 115V. 
12 Amps at 230V. 
Item* 16168 




Sal* 



'89" 



8 HP Vacuum 
Chipper/Shredder 

Vacuums up and turns lawn 
and garden debris into nutrient- 
nch. compost material Chips 
up to 3* diameter branches. 12 
ft. 5" diameter hose. 20 x 20" 
hopper. 2x3' bag. 
Item* 170556 



Sale 



! 134 



99 



■.•649" 




Fasco Blower 

1 15V blower turns at 
3400 RPM. moves 200 
CFM. Use for solar 
distribution, exhaust or 
ventilation systems, etc 
Used take-off in very 
good condition 
Item* 0434 



250,000 BTU LP Heater 

Pilot/safety control ignition 
23" H by 14" diameter. 
Adjustable down to 75.000 
BTU Has spark ignitor 
Item* 1736 




Kit Welds Aluminum, 
Galvanized Steel, 
& More! 

Weld, spot fill, fill and retap 
Welds zinc-based metals, 
too. Working thickness: Ha* 
to V»". You get a brush. 20 
rods and instructions. 



Item* 1 1070 



Sale 



SQ99 



1500 PSI Pressure Washer 

5.5 HP OHV. BIG cleaning power 
Blasts 3 GPM at up to 140 
Low oil shutofl. Triplex 
plunger pump. 30' hose, 
gun Item* 157148 



Sal* 



•699" 
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I 
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I Name 

I Address. 

I City 

I 



DISCOUNT CATALOG! 
ORDER TOLL FREE 

1-800-533-5545 



. State 



Zip. 



Key #231 1 3 SEND TO: NORTHERN. 
P.O. Box 1219. Burnsville. MN 55337-0219 
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The Back Macmfi 
and Stretches 
Right in Your Own 

A Conservative 
Therapy, 

Comprehensively Applied 

The Back Machine combines the 
most effective ways to attain relief 
from back and neck pain into one 
easy to use, safe unit designed to 
help you return to a more normal, 
pain free life. And it feels good, even 
if you hurt. 

How The Back Machine Works: 

• Massage - Soft rollers massage muscles, 
increasing circulation, reducing muscle 
spasm, tension and stress. 

• Stretching - Muscles are passively 
stretched, increasing flexibility and reduc- 
ing pain. 

• Traction - Mild traction restores spine 
length and pliability, relieving disc pressure. 

• Mobilization - Restoration of movement 
occurs and promotes alignment of the spine. 

Five Years of Clinical Use 

Tested for over five years by 
doctors, physical therapists, and 
chiropractors, The Back Machine has been 
proven safe, effective, and 
comfortable. 

60-Day Home Trial 

We're so confident you'll 
experience relief from 
back and neck — . — 
pain that we • 
offer The Back 
Machine with an 
unconditional 60- 
day money back 
guarantee. L_ 

Call or Write Today For 
FREE BROCHURE 
AND VIDEO 



1-800-433-5599 




□YES! I want to relieve my back ] 

Please send me a FREE brochure and Video. 

„ DVHS □ BETA 
Name 

Address 

City 



Evening Phone ( ). 



Back Technologies 

2525 West Casino Road 
Everett, WA. 98204 
1-800-433-5599 
1991 Back Technologies Inc. Dept ', 



OWN A MACHINE SHOP 

Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 




FIX IT YOURSELF! 

Easy to use! 
Save Money! 
Save Time! 
As low as $995 



For FREE Fact! 

Call: 
1-800-345-6342 

(Ask for operator PS 



) 



WW? 





or write: 
Smithy Dept. PS 
Lathe • Mill • Drill 
3023 E. 2nd Street 
The Dalles. OR 97058 
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STEEL RUST REPAIR PARTS 

Restore your car, van or truck to showroom condition 
with TABCO parts. Over 100,000 domestic and foreign 
parts, available lor immediate delivery. 

Send $5 for illustrated, 150-page catalog with instruc- 
tions to install TABCO parts. Refundable with order. 
Shipped 1 st Class. Dealer inquiries invited. 
TilDPn (216)248-5151 
IMDUU FAX (216) 248-8979 
30500 Solon Industrial Pkwy. Dept. PS Cleveland . OH 44139 




Save on cable rental fees! 

CABLE TV 

DESCRAMBLERS 

WE'LL BEAT ANY PRICE 

JERR0LD -T0C0M - ZEN IT H -HAMLIN 
OAK-PIONEER -SCIENTIFIC ATLANTA 

• 24 HOUR SHIPMENTS! 
• MONEY BACK GUARANTEE! 
• QUANTITY DISCOUNTS! 

MASTER CARD / AMEX / VISA / C.0.D 

Have make and model number of 
equipment used in your area ready. 

CALL TOLL-FREE 

1-800-284-8432 

CABLE WAREHOUSE 

10117 West Oakland Park Blvd., 
Suite 515, Sunrise, FL 33351 

NO FLORIDA SALES 



; 



i 



Make s 25to s 100 per hour 



with 




Yes 'Is really possible by making anc 
selling bright colorful Badge-A-Mimi 
buttons Buttons are proven 
money-makers al lairs flea mar 
kels conventions, or anywhere 
people congregate They re 
fast anil easy to make with 
Badge-A-Minit and inexpensive' 

Send for a FREE Full color 
catalog or send for a 
Starter Kit only S29 95 
plus $2 95 shipping (IL 
residents add S1 87 taxi 
Badge-A-Minit, Dept. PS11.92, 348 North 30th Rd., Box S00 
LaSalle IL 61301. Phone 800-223-4103 



SINGERS! 

REMOVE VOCALS 

FROM RECORDS AND CDs! 



SING WITH THE WORLD'S BEST BANDS! 

An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Eirochure and Demo Record. 

LT Sound, Dept. PS-4, 7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 

Manufactured and Sold Exclusively by LT Sound 
24 HOUR PHONE DEMO UNE: 14041482-2485 




He's making a 
concrete flower pot... 
and so can YOU! 



Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the BOOk 
world s largest mold manufact 



CONCRETE MACHINERY CO., INC. 



I P.O. Box S99, Hickory, NC 28603 



urer. only $10 



] 




This magazine, along with the 
other eleven publications of 
Times Mirror Magazines, 
wishes to commend the following 
public-spirited advertisers for their 
participation in the Partnership for 
Environmental Education program, 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men and 
women to the highest levels of the 
study of environmental problems and 
their possible solutions. 

American Recreation Products, Inc. 
± Ande Monofilament i 

Aspen Skiing Company 
Boston Whaler • Chevrolet 
Coors • Du Pont Fishing Lines 

Eijer ■ Fischer Skis 
Grady-White Boats • Goodyear 
Johnson Controls 
Kelly-Springfield 
Kemp ComposTumbler • Kmart 
Mako Marine • Mutual of Omaha 

Neuson/Weather-Rite 
Penn Flshing Reeis • Pi.ano Molding 

Raichle Ski Boots • Reebok 
Snowmass Resort • Suzuki Marine 
Toyota • Troy-Bilt • Wal-Mart 

By supporting this conservation initiative, 
these advertisers have themselves become part 
of the solution. They deserve your applause. 

Partnership for Environmental 
Education Program 



Grad- 




Times Mirror 
u Magazines 




PROTECT YOUR VALUABLES! 



The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanently In most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positive 
ID. Recommended by 
police and insurance 
companies for: 

• cameras • jewelry 

• electronics • firearms 

• etc. 



A Unique Gift Item 



MICROSTAMP CORPORATION 

I 2770 E. Walnut St. Tel. (818) 793-9489 
Pasadena, CA 91 107 Fax. (818) 793-9491 
800-243-3543 



HOMEOWNER'S GCEsa 

CRAWLER TRACTOR 



fMAGNATRAC 

BUY FACTORY-DIRECT 

AND SAVE $$$! 
FACTORY-ASSEMBLED 
OR IN KIT FORM. USE 
FOR EXCAVATING, 
CLEARING, LOGGING, 
LANDSCAPING, GARDENING 
O R WORK FOR OTHERS FOR EXTRA Hi' ' 

I CATALOG Of USES JI.Mj • ALLHYDRAUUC 

2.VTDE0 Mnin ».5d • SO BELTS TO BREAK 

ITEOtCM. MANUAL. . . KM I • ATTACHMENTS AVAILABLE. 




STRUCK- KIT dept.ps92ii 

% BOX 307, CEDARBURG, WI 5301 2 # 



HAND CARVED MAHOGANY 




MU CORSAIR 



• 16" to 22" models are hand- 
crafted from solid mahogany with 
handpainted markings and details 

• Over 160 models in stock 

• Priced from $99.50 

• Satisfaction guaranteed 

Call 1-800-950-9944 



WOULD S LEADING MAKERS 

or in 

AEKKCULFTUKJ 

14235 No* M Street 
Scoftsdale Airporl. AZ S5260 
|602|»1I841 




DO IT ALL YOURSELF 

Cut vow own plywood connectors 
rttn and ponets. and build ttus 
beaut M dame m less than 
2 *eeks tor $450 
Use tor Gftr»g#, Workshop or make 
tntoGuMlhovM Select larger 4i/rr 
and build a Dome Horn* 
For 7 7 -page inMucttort booh 
»nd S7to 
KEY DOME Dept PS928 
PO Bern O07S3 Mam. n 
PH 306 6663641 



Call 

1-800-SOS-RADON 

to get your Radon 
test iniormation. 



MSI APuWtcSwviotof 
»\M TNi Publication 



SEPA 



DIGITAL VIDEO STABILIZER 

ELIMINATES ALL VIDEO COPYGUARDS 

While watching rental movies, you will notice annoying peri- 
odic color darkening, color shift, unwanted lines, flashing or 
jagged edges. This is caused by the copy protection Jamming 
signals embedded in the video tape, such as Macrovtsion copy 
protection. The DIGITAL VIDEO STABILIZER: RX2 com- 
pletely ELIMINATES ALL COPY PROTECTIONS and jam- 
ming signals and brings you crystal dear pictures. 

1 year warranty. 

30 Day Money Back Guarantee. 




$59.95 

( $5 PAH ) 

VISA,M/C 

COD. 



1-800-445-9285 

FREE 20 Page Catalog Call M-F: 9-6 est 

ZENTEK CORP, Dent CPS11 
3670-12 WEST OCEANSIDE RD, OCEANSIDE, NY 11572 



CABLE TV CONVERTERS 
How You Can Save Money 
on Cable Rental Fees 



C-JOC 



LOWEST PRICES GUARANTEED! 
Panasonic, Jen-old, Pioneer, Scientific Atlanta 
FREE 20 Page Catalog/Best Prices 

30 Day Money Back Guarantee 
Call Toll Free Moo-Fri 9-6 EST 

1-800-772-6244 

USCaWe TV Inc. DeptKPSll 
4100 N. Powerline Rd. Bldg. F-4, Pompano Beach, FL 33073 




Now you caii 
do something 
about 

the weather 

as 

$1 1Q f\w new Home Weather Sta 

\J tion helps you plan your day, 
safeguard your family and prop- 
erty by alertingyou to local weather 
conditions that often vary from distant forecasts. 

Tells you to: Warn loved ones when wind chill 
threatens frostbite . . . Secure outside belongings 
against unexpected gusts . . . Protect plants when 
an alarm signals dangerous heat or cold . . . 
Increase watering when rainfall is too low — and 
much more. 

Designed to far outlast all others, the 
ULTIMETER II gives you over 20 most-wanted 
features including: 

jjamajmaaBBafajJg* * Wind Speed and Direction 

BSa • Temperature • Chill factor 
■ • Alarms • Highs/lows/ 
H times/dates • Metric/English 
^^^^^^^^^ • Quick-Mount (no tools) 
masthead mounting • Past, easy "Point & Plug" direc- 
tion calibration (pat. pending) • Optional self-empty- 
ing rain gauge • 30-day money back guarantee • One- 
year warranty • PLUS $30 introductory savings: 

Home Weather Station reg. $179 ...only $149 
As above, without wind direction sensor $ 1 19 

Del. in US, add $8.2S shipping & insurance. VI res. add 6* tax. 

VISA/MC phone orders: 800-USA-PEET (872-7338). 
Or send check, m.o. or credit card no. and exp. date to: 

PEET BROS. COMPANY S^iS^jASfr 

W. Allenhurst NJ 07711 



Free Brochure 



Our 17th Year 



MM ps*i bws. Cjv 
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You a Choice Or Tm Most Complttt Line Or 



• Everquos* • B— fl| • Jill old 

• Zen Mi • Pioneer • f 




Five Reasons To Buy 



• Over 25 Brands & Models in slock! • Toll Free Technical Support Line! 
• 30 day guarantee! • Friendly & Knowledgeable Sales People! 
• FREE Catalog! 



M.D. ELECTRONICS! 

875 SOUTH 7 2ND IMF 
OMAHA, Wtll 14 



1 800 624 • 1 1 50 EXT. 919 

By purcMwng c*b*» equipment ham H 0. electronics Ihe purchaser agrees lo comply with stale ft federal laws 
regarding prrvale ownership of cable TV equipment If you are unsure of tneee laws check wttrt your local officials 



CABLE TV DESCRAMBLERS 

"•VIDEO STABILIZERS AVAILABLE*" 

Mulli. Vision Electronics 2730 So 123rd CI Sir »126 Omaha NE 68144 



1 -800-835-2330 
1 -800-327-8544 

F*y SBBSSBBS] »''■ ■ M . .... | 

;*bt* TV asauwntni.if *<w n unun ai MSa< ini <3hact ■»* yoar !• 



BEST BUYS 
BEST SERVICE 
STARTS WITH A 

A TAI.OG 



T«h. Line (402) 33I-32M 



COMPUTER USERS — 
YOU WONT BELIEVE THIS! 
"MEMORIZE" UP TO 
15 PROGRAMS AT ONCE! 



TSR-Selccl: Turn im n*»rniiJ [XrN pnt-Rrani mm a TSR 

{wKwatf ftttiiti proyi) with <>ni> sk RAMI i p m 
\> — f Tf pnrjtninv. can hi- put ink* a configurable 
menu, unlimited tnnfigmaUirii til* > illtmed Kspvcuth 
useful for iK'twurro. like Smell Support. MMS anil iii>k 
swappiriR \Vn i iistofiii/jbk- J^S peruser. <>r S^lS per 
senrr unlimited users I)en.n disk Sin Quadrant 
(jimpuU-rSWenLs. I tKw Mi-nmriaJ Drne.Suile I J6 PS 
Hnuslun Texas if*) 



Cable TV 
DESCRAMBLERS 

8^ 30-day 
^ Money Beck 
Guarantee 



MOTORIZE Y00R 
SCOOTER... 

With Less than $100* in Parts 
available at a Mower Repair Shop 
and a Hardware Store* 
• Eary to Build -Paris Available 

'Or test if you rove a qis 
string trimmer motoi' 
IM WAS P 0 Boa 16lH PS 
Ohio 43Z16 




Build a Greenhouse 

Usm PVC mm you can mud row own kkoiul Miuiioiitf. 

. buusi tmim BUM -efOv 

. Sim*« or fiinvooe e% 

. USI U SOLUM ^r^p^^oCJri PlJUiS 

• WW ; ri 'XvYv- 

iiruuaf Wn[^ 
■Tl Eaturtisis X Y\l^ »«•'*; 

10 hi 2331 Dtp ft Np*^ (*W) «3-W3* 

AaWa swim 04717 ianuMiisa 0«utaill» oc Tout Mail) Kit 



$1500 



Now You Can Have 
mm, UFA I LBKTI XT Tttl FIMEI IIP! 

Area L r nalfi 

• Calculates area and length ot wall 

• Calculates areas ot floor 




• CalcuUtes cubic leet leu It cu in) 

* SSSStSSf "*' 10 a "* c Po<*el Sire S12 35T2 50 
meters lUfMI SH Desl Moo> , l15 95 , 

Send your crw* or M 0 10 i? 50 S H or both lot $20 95 

KY INTERNATIONAL . 12 50 S H 3 4 «eeks 

Oept PS 928, 100 f uethorn Drive delfvery 

Rohnerl Park. C» 94928 Buy Desktop Calculator And 

Ca residents add sales tai Get Pocket Si/e For 15 00 




The Moat Complete Line 
Oescramblers 

^rietjdly, ^ Prof eeelj 
FREE CATALOC 




1-800-228-7404 



Go to the Source 



K ELECTRONICS 



3250 Hatch Road 
Cedarpark TX 78613 




The 



Gallon 




HJH.T FROM 
A PLUTIC DRUM 
till amiable 
EASY PLANS SIS 



Ages 
6-E 

Satisfaction 
Guaranteed 

Remnscent Restorations 
209 Farnswortfi Rd 
waterviiie OH 435*36 




JL 



|atented" Stabilizer converts new/ 
old, dangerous, unstable ladders 
into very safe & sturdy helpers. Ad- 
justable legs stabilize on even/uneven terrain, 
indoors/out. Lightweight metals, attaches in 
minutes without tools. Hinged to fold w ladder 
for storage. Money Back Guarantee! Standard 
# 71022 $29.95-Heavy Duty # 71023 $34.50. 
Include S&H S4.25-NYS Res. add 7.25% tax. 
2-3 weeks delivery. Check/MO to: 

BOVTNO ENTERPRISES INC. 

3 Creekside Lane-PS, Pleasant Valley, NY 12569 



CABLE TV "BOXES" 
WHOLESALE PRICES! 

CONVERTERS • DESCRAMBLERS 
REMOTE CONTROLS • 
ACCESSORIES 

FROM $9.95!! 
CALL NOW!! 

—GUARANTEED BEST PRICES— 
—BEST WARRANTIES— 
—IMMEDIATE SHIPPING — 
— GUARANTEED STOCK— 
—CODS— 

LAKE SYLVAN 
SALES, INC. 

SORRY NO MINNESOTA SALES 

CALL FOR A CATALOG NOW!! 

800-800-4582 



WHY RENT 

$AVE! SAVE 



CABLE TV 
DESCRAMBLERS 

JERROLD • OAK • HAMLIN • ZENITH 
PIONEER • SCIENTIFIC ATLANTA 

READY-TO -SHIP! 

6 MONTH WARRANTY ! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES ! 

MASTER CARD • VISA • AMEX • COD. 

FREE COLOR CATALOG ! 

1 (800) 950-9145 



c 



1470 010 COUNTRY ROAD. SUITE 315-PS 

PLAINVIEW, NY 11803 
NO NY SALES 



PEST CONTROL 

«DO IT YOURSELF 
* Save Money * Over 25 Pests Covered • Safety 
• Professional Secrets Revealed i Fully Illustrated 
• 30 Day Money Back Guarantee 
- GREAT XM AS. GIFT FOR DAD • SEND $14 95 
CK OR M 0. PLUS $3 00 S H TO: 
PARAMOUNT LABS 
1143 BRIDGE ST . MANCHESTER. N.H. 03104 
SAME DAY DELIVERY FOR M O S 



raws* M ' T" 



Build the World's Most Energy Elficienl 
And Environmentally Sale Home 

Up to 70% energy savings . R-28 Dome Build- 
ing Kits from $7,060 Perfect for the owner- 
builder Build in any climate Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes. & tornadoes Choice of 
plans 471 to 3,171 sq. ft. 
Free brochure or send $8 tor a Planning Kit 
American Ingenuity 

3500-P Harlock Rd. Melbourne. FL 32934 
407-254-4220 



"COVER-IT- 
instant GARAGES 

fACrOBY WHOUSAlf ' 



STARTING $-4 AQ Protection for Cars. Trucks, 
AT: f 272* Boats. RVs Motorcycles. 

Psintbooths. Docks. Pools, Workshops. Sand 
Blasting, Camp or Temporary Shatters. Walkways, 
Pool Covers, Hot Tubs, and Moral HEAVY DUTY Stee 
Frame. Durable Dupont Cover with Zipper Door Sizes 
available lo 30 wide. 15' high. 100" long. Withstands 
Wind. Sun. Sap & Snow. 100% Water Proof. No perm rt 
required. Assembles and Anchors Easily. Cover last 
up lo 1 5 years. S iafF rj To Your Doom! 

DlMBRS km Esyja^fjM WauSOsssV 



Challenge it...go anywhere! 




Argo 8x8 and 6x6 are 
the most popular light 
amphibious off-road vehicles in the world. 
Sold and serviced nationwide For trie dealer 
nearest you call 1-800-828-2746 (ARGO) 
In Canada call 1-519-662-2840 
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PROFESSIONAL 

FLOOR 

MACHINES 



Earn Extra Money 
Do-lt-Yourself! 

• STRIP 

• WAX 
BUFF 
SAND 

For Catalog 
Call, Write 
or Fax 




1 5 Jericho Turnpike, 
New Hyde Park, NY 11040 
1-800-545-0555 

516-352-1505 • FAX 516-352-2503 




BUY FACTORY DIRECT 

16 x 20. 20 x 24, 25 x 40, 40 x 60 
Perfeci lor backyard shops & garages. 
Free six months storage. 



SAVE 
UP TO 40% 




1*800-888-4606 



MC / COD / VISA 
NO FLORIDA SALES 



CABLE TV DE SCRAMBLERS 



WORLDWIDE CABLE 

• BASE BAND • POMKR 

• TOCOM • ZENITH 

• SCIENTIFIC ATLANTA • OAK 

• JERROLD • HAMLIN 

1 800-772-3233 

1291 A P0WERLINE ROAD, SUITE 109 
P0MPAN0 BEACH, FL 33069 



ripSTaw 



The Portable Sawmill. 

The "affordable portable" 

one man band sawmii 
We>ghs only 45 lbs Cuts 
diameter logs into 
I lumber Minimum 1<8" to 
* ma*' mum 9" thickness 

Wme or call tor tree 
brochure 

Better Built 

CORPORATION 

(508) 657-5636 
845 Wobum Street Depl PS-1 1 . Wilmington MA 01687 
MC. VISA and DISCOVER 




LASSO LOCK 

Steps car radio theft cold. 




LIMITED TIME ONLY •29°° 

9-344-1435 60 DAY MONEY-BACK 



486-33 MHz Tower 

120 Mb HD, 2 n. pi 

4Mb RAM 

SVGAw/IMb 

14" SVGA Mon. (1024x768) 

Mouse. Keyboard 

$1699.00 



386 25MH1 ( ..mplrlr 

(86900 

38S 40MUI I ooipletr 

1107900 

snuiPmmEir 

> «m Mem Bark Guarantee 

ftdi Support 



LOS. 800-452-9684 



UNCONVENTIONAL PHYSICS 

There i a new kid on IfM scene it's called THE LOGIC GAME , 
and it's no respecter of tradition. ISO yean of tradition tan 
be wrong, just ask Galileo If you ore one of those rare people 
who actually enjoy thinking along unconventional lines this 
is a must read. Presented as a written version of a brain- 
storming session it is an enlertaming and eri lightening 
owriew of on entirely new system of thought. Send 5.99 to 
FRANK B. MKHELS 
331 N. Evans, Pottstown, Pa. 19464 



WORLD'S BEST 

TOOL CADDY 



Why keep digging in that 
old box? Keep all your tools 
in sight and in reach. 27 
pockets. 16 outside, 11 
inside keep tools where they 
belong Fits any standard 5 
gallon bucket Strong Anso- 
Tex nylon is both stain 
resistant and tough 
UNCONDITIONALLY 
GUARANTEED FOR 1 
YEAR 

Send check or money order 
$24 95 

BEDE SALES CO. 

5542 Hickorywood, Speednay IN 46224-3367 

1-800-899-0538 




PROTECTOR PLUS 2 
ELECTRONIC WALL SAFE 




PENDLETON SAFES 

10700 Jersey, Rincho 
Cucamoega, CA 91730 

(800-933-3515) 



Electronic 
Key Board 

Sell 

Contained 
Alarm 
Heavy Duty, 
Anil Pry 
12 Gauge 
Cabinet 
Night Lit 
$7.50 S&H 
Factory 
Warranty 
Was $299. 
Your Price 

$229 



BUILD A BIKECAR 

The Amazing Mini Car You Can , 
Build with Bicycle Paris! ^ "' 
Electric Motor 
and Pedal 
Powered! 
Fun to Drive 1 
Easy lo Build! 

Fully Illustrated A Detailed 

PLANS $11.95 




UNIQUE GIFT 

THE \VsSf*. 
IRONCLADS 

4 Blueprint! Suitable tor Model BulMUf>| or Fraaminf 

Simulated Ink on Parchment: trX24' 24T06" 

USS Monitor - (30 00 S7S.00 

CSS Virginia - S30 0O S75.00 

Shippint A Handling $3.00 iS.OO 

7,- 1 . j Rmdentt pletae include SH loin lax 

Send Order to: H. SMITH, Publisher! 
5114 Balconea Wooda Dr., Suite 307-222, 
Auatin, TX 78759 



DO APT GET RIPPED OFF! 

Electronic Luggage Protector at- 
taches to your baggage to deter 
thieves Built-in alarm produces a 
loud beeping sound that will sure- 
ly discourage theft. On off switch 
is easy to operate. Order now for your travel plans. 
114.95 + S250 Srrt checkrM.Q to: 

KY International 100 Flretborw Drive. 
Depl PS927 Hohnert Pari, CA 94928 

Ca residents add sales tax, allow 3-4 wfcs tor delivery 



i COMPUTER ERASE 
BAD CREDIT FREE 



■"instantly J 

I Add tent Otytawd AAA crgdn in your qvdt lie I 
-OVERNIGHT" 100% Legal QiI31jllZ3DSr 
1-1 OoU(K) I 

X ;j950 Votfyra Bid Smti 272 ' 

SbtmmOak,CA9H2} l(| 



mini SUBMARINE I 




Ltnotrt I2H 

FIX1. FUNCTION Compute Slut Prints fc 

UronwaTBtOIJISEA PLANS $15 -12 S/H 

Box 741195. Houston TX. 77274 



FAMILY SIZE GREENHOUSE 




P.O BOX 3703 



HUNT5VILLE AL 35610-0703 



8' x 12' PLANS, LIST 
OF MATERIALS AND 
VENDORS, ASY INST 
$14.95 + $2.50 S/H 
PLANS 1-800 -94 S3 2 bS 
TO ORDER 

VISA/MC 



VCP/S REPAIRED rot $89.95 

DON'T PREPAY, WE RETURN COO PRICE INCLUDES Alt COSTS 
INCLUDING RETURN SHIPPING SOME PHYSICAL DAMAGE OR 
HEADS MAY COST SLIGHTLY MORE WITH YOUR APPROVAL. NO 
CHARGE IF YOUR MACHINE IS NOT FULAILE SEND THEM ALL 
MOST REPAIRS IN AND OUT IN 3 DAYS MORE INFORMATION OR 
SHIP MACHINE TO 

VCR SPECIALISTS 

44S1 COMMUNITY ROAD. ONTARIO. OREGON 97914 

fast an. mum mm. emu/ma. 
303-889-3338 



Dl MUG HOW TO BUILD 
rLfUlO CUSTOMIZED TOOLBOX 

ONLY $9.00 PLUS 75C P &H SEND TO: 

Robert A. Stephens 
P.O. Box 43 
— Jetlersonville. KY 
40337 




MAILBOX SCREEN 

NO MORE slusri ano sad 
from snowptow spray witrt 
"THE MAILBOX PROTECTOR" 

Kit ■ Thick alum shield • Mailbox flag 
(Ml . Heavy duty post • fled reflective tape 
• 3* vwiyl numbers * Mrsc nuts & bolls 
S 2 4 95 plus StH « Ohio Rm. add ST. 
* Send crme* or rrtor-aty order (O 
SJ Rantala inc . 7750 Reynolds Rd . Mentor OH 44060 
or can i:"t.i 942-4646 




STEALTH-FLITE 



We'll supply the simulator — you 
supply the kids with imagination. 



Educational fun for 
your kids and their 
friends. 

Kit — $49.95 ppd. 
Plans — $14.95 ppd. 
Ca. Res. add Sales Tax 
Allow 6 weeks del. 

Send checks Of MOs to: 

Stealth-Fllto "^s> great j 

1669-504 Hollenbeck Dr. -ft. 0 ** 71 ,; 
Sunnyvale, CA 94087 




CABLE T. V. 

DESCRAMBLERS 

Jerrofd -Scientific Atlanta Oak-Zenilh Tocom 



For FREE Catalog Call 

1-800-729-1776 

Friendly, courteous service! 

TKA 

ELECTRONICS 



7914 West Dodge Road 334 Omaha, NE 68114 



COEVAIR 

Hot Rod, Buggy, or Stock We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $5.00 
CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 
{4J 3)_ 625-9776 _ 




BUILD YOUR OWN 
ROCKET MOTORS! 



• UP TO 80 POUNDS THRUST! 

• USING SIMPLE MATERIALS! 

• FOR JUST PENNIES APIECE! 

H 4i Hit mad t rocket* mi target Iut tiuitkh I \t 

I hp. nil fcrltl./rr ir.jrvii.il furl. Mirtltk 

n> ihirtiMind> nt M s |» . <! • h> MAC H I! 

■•hi \ im it 



\\ rilv lor our c jIiiIokui-, .ind » 
"iiikiv \iirnpk "i j hum 



mi' iii.li li t It i 1 r ii rockrl 
iiiir-ii', 1 ti 
UMtllCV -ill UMflg 



h MM mad r m,Li 

iii.iit i i.iK tuii'll lind jriHind >oui hotiM.- 

SEND $2 00 TO; 
Dept. PSII, THE TELEFLITE 
CORPORATION, 1 1620 kitch.n K , 
Moreno Valley. CA 92387 



FINANCIAL INVESTMENT 

HOTLINE 

Unbiased Slock Picks from the smartest minds on Wall 
Street We highlight favorite Stocks from over 600 lop 
Investment letters and Analysts. New Issues {commis- 
sion free) Stocks Listed Call today; 

1 900-990-0085 ant. 210, 
$2 00 per mnute Ma> 5 mm Touchtone phone re- 
quired Under 18 parents permission Princeton Assoc 



MOLD PLASTIC at home 

Astonishinq results with simple tools 



Stmrm limwrrti. V*«dtnf M m M M H 4M«f mtt* _ 

Htf>h Prof* Opportunity - Ow Injiruttiom with Pl4"» 
Vacuum Forming and Welding Techntquet 
■S Production Trade Setrttn Never Revealed Before- * i - 
" l4>OfKLfT. PLANS m*4 Fttl Mantfc SA*«4>LIS , 



|Oe*r* '99* ' 14 lo. HH Vim MC oral money on**'] 



M-itrei CROUP . P O Boi *bl, Irot% Rivieie%. Qc 

(diiddj C>»A SM!> Phonf/Fdi ( 619 ) t><H lil*> 
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MADE IN 

USA 



BILL REMINDER 

THIS INVENTION 
WHL FLIP WXM BUI 
OUT. ON THE DAY IT 
SHOULD GO TO THE 
MAIL THIS GADGET 
IS MADE BV ELMER 
WHO PRODUCTS 
2717 EAST GROVE AVE OR- 
ANGE. CA 926S7 29b6 WE 
CALL IT BILL REHMOER OH 
DER VOURS TODAY' J30 
EACH INCLUDES TAX. UPS 
AND BATTERY YOU'LL GET ALL S30 
U S FAT 4969661 BACK. IF RETURNED WITH* 30 DAYS 




SPELLCHECKER checks 95.000 words, 
databank $30.95 TRANSLATOR translates 
English, French. German. Spanish, Italian. 
10.500+ words. 480 phrases language. 8-cur- 
rencies conversions, $42.95— KY INTERNA- 
TIONAL/100 Firethorn Drive, Ftohnert Park, CA 
94928. 

FRUSTRATION RELIEF PACKAGE. Line up 
your frustrations and mow em down. Includes 
plans for incredible 18 shot rubberband machine 
gun. Great for tense friends. $6.50 Jell-Sale 
Toys, P.O. Box 991447, Redding, CA 96099 



WORLD RECORD 

Paper Airplane Kit 



Illustrated Book containing unique designs, 
tips, lechrvaues and autobography of the 
• Ken Ble ' 



lUckbum 

• 45 lok) on M tot- planM O-Or 

• Pilot i License. & Landing Strip ~ ^ 

World Record Paper Airplanes 



\270 Ctearmont St NE 
Palm Bay, FL 32905 



0% 



J19 95.K0O S4H 
Money Bsc* Guarantee 
Or Send lor FREE Into 



GIFTS MY MAIL. FREE CATALOG. FANTASTIC 
GIFTS & MERCHANDISE. 1233-33 MELVILLE 
ROAD, FARMINGDALE, NY 1 1735. 

OLD WEST! Genuine aromatic Wyoming Sage- 
brush! $7.00. Tumbling Tumbleweed— $20.00. 
Natural West. 1831 S. THURMOND, Sheridan, 
WY 82801. 

UNIQUE GIFTS, PRODUCTS for home, office, 
car Send for FREE catalog. Wieser and Co.. PO 
Box 374. Holtsville. NY 1 1742 

NINTENDOS FOR CATALOG $3.75, 2 Plus Ltd . 
PO Box 252. 71 Hope St., Providence. Rl 02906 

ULTIMATE Collection of Computer Facts & 
Fun " All ages. Lively, Educational. $14.95 inc. 
S/H: CLC/PS1 1 . 1300 N. Market, Frederick. MD 
21701. 

HAIRCUTTING VIDEO. In Home Use. Results 
Guaranteed. ALL MENS CUTS— $19.95. 1 
LENGTH BANGS— $19 95. BRAIDS — $16.95. 
+ p/h. QUANTITY DISCOUNTS. MC'VISA. 
Check/M.O 1 -800-727-CUTS. 

ATTRACTIVE PEANUT GIFTS for any occa- 
sion! YANKEE INGENUITY. Box 1 13, Altus. OK 
73522. 



New Washable 
Adhesive 
Lint Rollers 

Excellent for picking up lint, 
pet hair, dandruff, etc After 
use. iust rinse off Send 
$9 95 plus $2 50 SSH to: 
MACK Products. Inc , Dept PS. 
P 0 Box 65. Hillside. N.J. 07205 

Sattslactton Guaranteed or Your Money Baca 




NEON PRINCIPLES, THE ART OF SHAPING 
LIGHT WITH NEON. An illuminating NEON text- 
book. 230 + pages. $39.95 + $3.00 S H The 
Neon Press, PO Box 213, Gresham. OR 97030. 



MAGIC OF SUCCESS 

Quality instructional magic video. 
Great Gift — Good Family Value. 
Send $19.95 + $4.00 S&H to 

Marzocco Entertainment Inc. 
564 South Street 
Honolulu, HI 96813 

Satisfaction Guaranteed 



WONDERFUL GIFT CATALOG! Sure to 
please. Send $1.00 lor handling to: KD 
Enterprises, Dept. 4, P.O Box 3176, Lake- 
wood. CA 90711-3176. ^ 

FREE GAME MORE Christmas tor your comput- 
er buff. Automate your computer with 101 BATA 
MENU. IBM. Fill out and mail to: Anderson & 
Associates, 9301 Hunters Trace, Austin, TX 
78758. ENGLISH VERSION. $19.95. Check 
Quantify SPANISH VERSION. $24.95 VISA. 
MASTER CHARGE, Card Number . 



INCREDIBLE DOG TAG Wl 

"Whistle louder then you 
thought possible" 

For Safely • For Fun 

$9 95 POSTAGE PAID 

• Qualify Stainless Sleel 

• Includes Cham 

Send to: J.M. IDEAS 
Boi 16159P, Columbus, OH 43216 




CHRISTMAS PROJECTS, Ten plans $7 .00. 
CAMPBELL ENTERPRISES. 27955 Terrace, 
Dept PS. Cleveland. OH 44070. 



SPACE SHUTTLE MEMORABILIA 

T-Shirts-Hats-Patcties-Pins 

Coins-Jackets 
and other collectibles relating 
lo Shuttle Rights 
Send for Catalog (SI) 

MR. RICHARD, Sales 
Box 693502 (Dept. PS) 
Miami. FL 33269 



ALTERNATE ENERGY 



FREE HEAT from WASTE OIL 



tree Very Inexpensive. Tested by EPA in 
Alntu. Usee srarttaMe. Heel shops and other buildings 

Forge, foundry, end other uses 

Send S5 00 (refundable! lor de- 
tailed Information & order blank 
lor plans for burner, better unit, 
and foundry furnace. 

Waste Oil Plans, Dept P, 
Boi 1148, Fort Benton. 

140.000 btu MT 59442 




FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 194-3803 Calgary Trail, 
Suite 1331. Edmonton. Alberta. Canada T6J 
5M8. 

250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2 .00. 
REXCO, Box 19250. Jean NV 89019 

FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A. R2EP6 Bowling Green. MO 
63334-9350 

GIANT SOLAR PANELS $44 .00! Catalog 
$3.00. PAK RAT ELECTRONICS, P.O.Box 
690073, Houston, TX 77269. (713) 893-0313. 

SOLAR CELLS — catalog of panels, cells, 
books, related technology. S3 00 Applied 
Photovoltaics. Box 2773. Staunton. VA 24401 

SOLAR SWIMMING POOL HEATERS. Call tor 
free pool heating guidebook. 1 -800-227-7657. 

NEW VORTEX TECHNOLOGIES! Power Gen- 
eration, propulsion, and levttation. Send $10.00 
for booklet. NEF. P.O.Box 30752, Albuquerque, 
NM 87190 

THE HOMEBUILT DYNAMO (Plans) Free 
details— call Al Forbes 01 1 -649-81 8-8967 

BOOST 12VDC Batteries without cables. Solar 
panel charges via cigarette lighter Warranteed 
$29.95. SunBurst Solar. P.O. Box 2214. Elberon. 
NJ 07740 

NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings Easy Plans Free infor- 
mation ABCO, Box 306-S11. Seminary. MS 
39479 



WASTE ALL FURNACE. Heal your shop for 
free. No high pressure air required Complete 
plans and parts list $1 5.00— Information $3.00. 
ALL FURNACE, P.O. Box 59352. Jackson. Ml 
39284 

WASTE OIL HEATER DEALERS WANTED. 1 5 

year old manufacturer has dealer openings sell- 
ing waste oil heaters to automotive and commer- 
cial accounts (not for residential use) Small in- 
vestment required. Call 1-800-933-4534. 



ALL TERRAIN VEHICLES 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max 

6 wheel drive iWA V 



Amphibious 
2 and 4 
passenger 
models 




{21-years-old and over. Please! 

No Monty Down. As low a* $110 mo. 
Call Toll-Free 1-800-255-251 1 

(From anywhere In the U.S. or Canada) 

Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 



ATHLETIC EQUIPMENT 



WATER BALLOON LAUNCHER 
120 YARDS!! ONLY S12 



• MNTAfTtC OUTDOOR rajM PON ALL ASM 
TO 0*DM: Coil Toll Free 

1-600-441 -1047 

" vim, MC - or toia) chock to: ILASTCR 
1 1 111 • Mtuu Dr.. Spnno, Mil. FL MOM 
Every Odor Shipped Next Day 
UOOaalUJA BOOrlM eONIT tic* OUAAAKTU 




AUDIO & VIDEO EQUIPMENT 



DO IT YOURSELF 
SPEAKER REPAIRS 

Foam speaker surround 
replacements from SAT 
will un you tmaintt of 
MIjh. AH um including 
AR ADVENT B0SE JBL 
Surrounds adhesive 
instructions $27 95 pair, 
Do II yourself, with SAT 
STEFf AUDIO TECHNOLOGIES 
1*0 MX 1001 FLAT ROCK NC 28731 



(J! 



I 800 747 369? 



VISA, MC 



AUTO SUPPLIES & EQUIPMENT 



TAILGATERS BACK OFF. Simple device. Plans 
$5.00. POB 26603. Colorado Springs. CO 
80936 

ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine. Las 
Vegas. NV 89128 

PROFESSIONAL ALARM WARNING 

STICKERS— DETER BURGLARS, AUTO- 
HOME-BOAT-RV— SEND $5 FOR 4. $10 FOR 
10. HALL SECURITY. DEPT-PS-397 HWY 35. 
RED BANK. NJ 07701. 



ARTS & CRAFTS 



"GETTING Started In Stained Glass" $1.00. 
Whittemore. Box 2065X. Hanover. MA 02339 



STAINED GLASS-Tools. Supplies, books, more 
Catalog $1.00. Ameriglass-MPS21 1 . Box 
27668. Omaha. NE 68127-0668. 



ASTRONAUTICS 



30 ANTIGRAVTrY METHODS! Amazing Cata- 
log: Send $2 00 Rexco. Box 19250. Jean. NV 
89019. 



"THE SECRET SPACE PROGRAM" Book. 
$10.00: Catalogue $1 00. The Secret Informa- 
tion Network, 323 E. Matilija St 1 10-1 28. Ojal. CA 
93023. 



BUILD YOUR OWN HOVERBOARD like from 
BACK TO THE FUTURE! Plans $1 9.95 (Foreign 
add $4). Hovertec, Box 15413, West Palm Bea- 
ch, FL 33416. 



AUTOMOBILES 



RADAR JAMMER — Low cost 

BEAT INSTANT -ON RADAR TRAP » in. KM 



TRANSMIT INTtRFEfltMCE SIGNALS THAT JAM" 'NSTANT-ON 
RADAfl TRAP PHOVEN DESIGNS GUARANTEED TO WORK 
PUCf'T OPPORTUNITY Of THE 90' I ■T~™^^ 



Sava! All tot S39 I 

o* Sane 13 ' - ' -' : 

Dcppler Controls 



T4r 



DRUG SEIZED Mercedes. Fords. Porsches. 
Vans. Trucks, houses: Seizures. Box 51488-YA. 
Ontario, CA 91761 

GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes Chevys. Surplus. 
Buyers Guide (1) 805 962-8000 Ext S-2002S 

VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350 -i 

$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome-S. Box 
2285, Waldorf, MD 20604 

GOVERNMENT SEIZED VEHICLES AS LOW 
AS S10O.OO. BMWS. CADILLACS, CHEVYS, 
FORDS, MERCEDES, PORSCHES, PLUS 
TRUCKS AND VANS. 1 -800-888-7774 EXT. 8. 

AMAZING DEVICE INCREASES GAS MILE-* 
AGE 22%. WINDSHIELD WASHER FLUID— 
$0.15 GALLON! $3.00, INFORMATION BRO- 
KERS, P.O.BOX 2173, RIVER GROVE, IL 
60171. 



Automotive. Fuel Hydrogen Generator 

^Trul Cart, Trucks, Semis 

*pnam from 

Jkm $215 to $450 

DISTRIBUTORS WANTED 

(800) 225-9921 

Mod* in USA Money Sack Guarantee J 




LEARN how to inspect used cars. Booklet $4.00. 
Receive tree bonus. PAR HAM ENTERPRISES 

Box 524145. Houston. TX 77062. 

CAR BUYERS DISCOVER HOW TO CUT 
DEALER'S PROFITS ANO SAVE S1000 GUAR-* 
ANTEED. SUN SET BAY. P.O.B. 3414, HOLI- 
DAY. FL 34690. 

ULTRA SHIELD auto polish & restoration kit as 
seen on T V check-M.O. $20.65: MAYDAY 
WHOLESALING Box 3504, Mililanl, HI 96789 



BUILD A SIDEWALK RACER 
FOR YOUR 2 TO 7 YEAR OLD 

D*r*ilsd plana and partial atawmbiy • . rs avaiiab 
| £aay to build and a quality finish P+taJ opwatod ^™ 
and autamobilm typa it—ring s »" rf s ' fcr coter ^*afc tWd y. 
priofo catalog and/or S15 tor comptttw full sired [ Mudrl 1 
pafNms. includa 12 50 for P/H fJJ 30 •*ponf fQ^tft 
Cm n*id*nl» add 7. TS% aalaa tax. 1 
W/rVGS & WHEELS 

PfO BOX 2400 PS 
Mission Vntyo Ca. 92*90 
Prion* iTMJ »5l SJS 
OTHER PfOALCaDPt, 




GASBOOSTER— Save gas. Easy to install 
1-yr Money-back guarantee. Send $21.95 to. 
ENVIROTECH. 436 Main St.. Old Saybrook.'l 
CT 06475. 



DOtTT TRADE CARS YET. $5.00 to HUNTERS. 

614 Mcintosh la crescent, mn 55947. 



INVERTERS— 1 2V-IN/1 10V-OUT. 50 
WATTS-2500 WATTS. FROM $99.00. ZZZAP 
POWER. 1-800-682-2677 



AVIATION 



YOU CAN FLOAT ON AIR 


LIFT ^5JT * 

200 m 

LBS ^*\mf*f} 

FREE '^^N 
inventors Calendar i 
H a FUNf It's FREE \ 
with order 


You can noe this AIR CAR 
around your home 
or school H floats 
' m fl J on air. powered by 
iki j/ an ordinary vacuum 
f^Si claanat motor. Low 
fa\W coat. EASY TO BUILD* 
J N raaNy works' For 
Bbh~^x plant and photos 
^■f \ Sand $10.00 lo: 
J AIR CAR 
^Mmm**M3W BOX 1822 . 
^Newport Beach, CA 92663' 



AMAZING POP BOTTLE ROCKET 
LAUNCHER. Plans $8.00 U.S. KEN. 4731 13th 
Ave.. Edmonton Alberta. Canada T6L 3L9. 
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AVIATION 



build your own HELICOPTER! 

TbJkc-cff frltftt (/cut baekyatd to (pen sixes! 

• Simple, low-cost 
assembly 

• No license needed 
•Several helicoptei 

kits It plans avail. 




Helicopter Plans $14.95 

Hell. Experimenter Book . . . $11.95 
pfAII New Catalog/Kit Info. . . $10.00 
SPECIAL! All 3 items: Only $19.95 I 



P.O. Box 50 A 
H£Li(F*rT Rlderwood, MD 21139 

^■"^CrffdJf cortf order tint: 1-301-583-6366 



BOOMERANGS! HI-TECH DESIGNS Amazing 
Science Protect Fun Returns! FREE Catalog 
BoomerangMan. 1806-2 N. 3rd , Monroe. LA 
71201-4222. 



PILOT LICENSE INFORMATION, $5 C .F.I 

PO. Box 99291 . Louisville. KY 40269-0291 . 



t Affordable. Personal HELICOPTER 




Complete Mb Paofc 

1/2 Hour Action Video »0 I • 95 mph Top S 
, P ^^r;,r^ W l • °° Anywhere' 
/Customer Service Of oSSSmt R&VOlutiOn> 

✓(816)792-1011 SSSISi^ 

II Q ffiH Crpdli Card Order* Only . 1-$O0-63-ROTOR 



PAPER PLANES 



20 Easy to Follow Line Patterns 
BiakJefs Manual C - |L £ 

Premium Quality Paper ^^^^ * ' 
15 We*ghi Balance Clips fir 



FREE CATAPULT LAUNCH ■» 
JET MODEL *" 



FLY the "RAIR" balloon Plans, patterns, mate- 
rials lor flyable hot air balloon replica. Over 4 feet 
tall. Send check or money order for $14.95 4 
S3 95 postage and handling to: Rair Company. 
PO. Box 118310. Tucson. AZ 85731-8310 



Troubleshooting Flying Guide - 

TUKSnutEirT I 

STUltH I 

PLANE SEND Cneck or Money Order K 

Starling Enterprises 

P.O. Box 98 
Mango. FL 33550-0098 



1 n Posxig 
I U FMid 



I 



MICRO in 

5 a Enainaert 




BEEKEEPING EQUIPMENT 



BEEKEEPING EQUIPMENT Free Catalog. Bee 
Farm. Rt. 1 . Department 70. Moravian Falls. NC 
38654 ' 



BEER A WINEMAKING 



WINEMAKER— BEERMAKER: Free Illustrated 
catalog of supplies Semplex. PO Box 1 1476H. 
jMmneapolis, MN 5541 1 

FREE CATALOG! GREAT PRICES! FAST 
SERVICES! SEBASTIAN BREWERS, 7710 
91 ST AVE, VERO BEACH. FL 32967 (407) 



BREWTIME Homebrewing supplies. Lowest 
prices. Huge selection, kits available 800- 
292-4473. 



'SHOP AT HOME\ 

Catalog Section 

America's Best Mail Order 
Retailers Are Offering Their 
Catalogs Right Here... In 
this issue of Popular Science 
See Page 132. , 



BEERMAKERS! Free catalog Brewery. 1304 
Quincy. Minneapolis. MN 55413. 800-234-0685 

FREE BEER MAKING BOOK Catalog Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 

BREW YOUR OWN BEER. Free catalog and 
instructions. B.Y.O.B.. P.O. Box 1705S, New Mil- 
lord. CT 06776. (203) 350-BYOB. 



BETTER HEALTH 



HERBS — YOHIMBINE. PAU D'Arco and others 
Catalog $1.00 (refundable) Jude Herbs. Box 
563PS. Huntington Station, NY 11746. 



BOATS, MOTORS & EQUIP. 



EVINRUDE— OTHER BRANDS 1991 BAR- 
GAINS ... All Sizes . . . $2.00 Handling. Scott 
McCulioch parts . . . Electra Marine. 610 
Merrick Road, Lynbrook, NY 11563 
(516)599-3003 INFLATABLES. 

PRECUT BOAT KITS — PLANS — 
PATTERNS — EPOXY — FIBERGLASS — 
SUPPLIES— 2S0 DESIGNS — 6770 — 

Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
Landsailers. CATALOG — $2 50 BOOK "Ama- 
teur Boatbuilding "—$6.00. CLARKCRAFT. 
16-S Aqualane. Tonawanda, NY 14150. 



BOOKS & PUBLICATIONS 



AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government industry $1 catalog 
Borderlands. Garberville. CA 95440-0429 

MANUSCRIPTS WANTED, all types Publisher 
with 70-year tradition. 1-800-695-9599 

BEAT PHOTOCOP Know The Facts, Send 
$5.00 to: S. Price. P.O. Box 22121. Salt Lake 
City. UT 84122 

PUBLISH YOUR BOOK! Join our successful 
authors. All subjects invitee Publicity, advertis- 
ing, beautiful books Send for fact-filled booklet 
and free manuscript report Carlton Press. Dept. 
PSW. 1 1 West 32 Street. New York 10001 

THE UNIFIED FIELD THEORY: Physicist with 
"NEW" discoveries, free information Write: RW 
ENGINEERING. 4618 JFK Blvd.. North Little 
Rock, AR72116. 



BUSINESS OPPORTUNITIES 



EARN S60.000 YEARLY 



ii 



Repairing (not replacing! stone damaged wind- 
shields and plate glass Learn how a 3 minute 
repair can earn you $1200 week' 

CALL NOW 
FREE REPORT! 
NVS/0PTIKLEER 



1-800-695-6224 



LYNN. MASS. 01904 



SPARE Time Fortune in Vinyl Repair. Huge de- 
mand. Exceptional profits Everything supplied 
Details free. VIP. 2036 Montrose. Chicago 
60618. 



$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome. Box 2285. 
Waldorf. MD 20604. 



MECHANICALLY inclined individuals desiring 
High Weekly Profits operating Small Manufac- 
turing Business Without Investment write: 
Businesses-P. Box 9008. Baldwin. NY 
11510-9008. 



$1804 MONTHLY! Buy sell cars (spare-time) 
Revealing proof! Write: CODEX. 507 Oak Drive. 
Fnendswood. TX 77546 

TAKE PICTURES for profit Camera Ventures. 
Box 771. Lamara. CO 81052 

PIANO TUNING PAYS: Learn with approved 
home study course. Diploma granted. American 
Tuning School, 1 7050 Teller Dr., Morgan Hill, CA 
95037. , 

NEED MONEY? Free Grants. Signature Loans. 
Business Loans. Write: Action #7-Y, Box 5499, 
Diamond Bar, CA91765 

LET THE GOVERNMENT FINANCE your small 
business. Grants loans to $500,000 Free re- 
corded message: 707-448-0270. (JG6) 

HOME Assembly Work Available! Guaranteed 
Easy Money! Free Details! Homework-PS, Box 
520, Danville. NH 03819 




CRACK REPAIR 

OVER A FOOT LONG 



MMM HUGE DEMAND! 

) JUST L0OK MOUII0 «HJ 



6 lUha B-0-N-D, Inc. 
1 (800) 347-2820 

1 1 151 Pierce Street, Riverside. CA 92505 



DRUG RAID SEIZURES: Dirt cheap! Cars, 
houses, boats, computers. Seizures. Box 51 488- 
YD. Ontario, CA91761. 

S10.0O0.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #235S. Torrance, CA 90501 (90 sec- 
ond recorded details) (310) 549-0997 



$ 5000 PLUS MONTH LY$ 



FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 

DISABILITY CONSULTANT 

ADVANCED PAY, FREE TRAVEL & MORE! 
FREE BOOKLET — CALL 

24 HOURS 303-766- 1 1 1 1 24 HOURS 



RECORD VIDEOTAPES— At Home $5,000 
Monthly Possible. No pornography. Free Details 
Write: CMS Video Company. 210 Lorna Square - 
#163S. Birmingham, AL 35216. 

T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-coior screen 
printing equipment Inexpensive. Brochures. 
Prices. Information Pack $1 .00 (refundable) 
Catco, 12201 NW 35 St., #102-PS. Coral 
Springs. FL 33065 



GIANT TV 



DON'T BE FOOLED BY IMITATIONSl 

Build the best giant screen protection TV for home or high 
profit with lenses and screens utilized by SONY ZENITH. 
SYLVANiA, and MAGNAVOX' Simple construction' Illus- 
trated information Profit plan, and complete parts catalog 
$2 Money back guarantee' Earn $100,000 yearly'! 1 

POLI -VISION GIANT TV 
\J87 CYPRESS ST., THR00P, PA 18512^ 

$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 681 804, Franklin. TN 37068-1 804 

MAKE 25,000 MONTHLY! Simple! No Invest- 
ment FREE Packet. CBC. Box S-354, Tenafly, 
NJ 07670 

MAKE $15,000 monthly! The Perfect Business. 
No investment Easy Free Booklet. MPC. Box 
57. Lenore. ID 83541. 



REPAIR CRACKED WINDSHIELDS 



Earn $90,000 Yearly Repairing 

- not replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 

or write The Glass Mechanix Inc. 
531 3 Nob Hill Rd. ; Sunrise, FL 33351 



RECYCLE METALS, NO, NOT BEER CANS! 

Easy $458 weekly! Free information. Hornsby's. 
Box 681804. Franklin, TN 37068-1804. 

NEW! 2000% PROFITS— in Moldmaking 
Casting. Free information: Caster. Box 
16586(P11). Memphis. TN 38186-0586 

$300.00 PER DAY just mailing letters! Details 
50c (coin). Moneymakers. S. Box 32368, Palm 
Beach Gardens, FL 33420. 

REPAIR CRACKED WINDSHIELDS. Become 
independent, your own boss. It's easy. Training, 
patented equipment FREE valuable report 
1 -800-321-2597 Glas-Weld Systems. Box 5755- 

C. Bend. OR 97708 

MAKE homemade how-to opportunity book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive. Friendswood, TX 77546. 

$4,000 per WEEKEND! No investment! EASY! 
Anyone can do it! Send $10.00: A Walker. 3080- 
A14 Martow Rd.. # 197, Santa Rosa. CA 95403. 



from one sack cement! Free picture 
proof! BRINCO. Box 1092-P. Hesperia, CA 
92345. 

MILLIONAIRE MAILORDER EXPERT reveals 
moneymaking secrets! Free hour cassette. 
Melvin Powers, North Hollywood, CA 91609 

$392.00 from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1 00 (Refundable) Woodwins- 
PS. FOB 859, Bndgewater, MA 02324-0859 

$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1 ,000,000 using mine! 
(303) 674-2219. Recorded Details. 

#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$1 9,91 9 income! Free audio cassette and Report 
reveal everything. Real Money. 911 -PS Bryant 
Place. Q|ai. CA 93023. 

COUNTERTOPS: Repair WITHOUT RE- 
PLACEMENT! Quick, easy to S600 day change 
countertop colors WITHOUT REMODELING! 

(206) 256-9742. Write today to RENEW-ALL, 

Box 4506-SS, Vancouver, WA 98662 

EARN $1,500 WEEKLY mailing our circulars' 
. . . Begin NOW! . . . Free details! (Enclose) 
LSASE: SEYS. Dept POPSA3. Box 4000. Cor- 
dova. TN 38018-4000 



REPORT— How To Get $25.00/Pound For 
Your Scrap Aluminum. Write: Ameriscrap — 
PS1 1 92. Alexandria Bay. New York 1 3607-01 27. 

IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no nsk examination. 
Experience unnecessary Free Report. 
Mellinger, Dept. W269C. Woodland Hills. CA 
91367. 

loon's WEEKLY PROCESSING MAIL. START 
IMMEDIATELY! Postage/Supplies Furnished! 
Free Details. Send #10 Self Addressed 
Stamped Envelope. SUCCESS. Dept 2615-PS, 
175 5th Avenue, New York, NY 10010 

GUARANTEED lowest prices on 600,000 na- 
tional brand items or receive DOUBLE the dif- 
ference. Reiser, Box 3051 -QT, Oakton, VA 
22124-9051 

MAILORDER BOOKS 1.000% PROFIT. HOW- 
ARD, BOX1 140. CLEARWATER. FL 34617. 

BARGAINS!!! Import "Orient" products — direct: 
Cooper, 1515 Town East. HM38-P10. Mesquite, 
TX 75150 

FREE LIST — legitimate companies offering 
home-employment. (Many choices!) Write: 
Jobhst— PS1 192, Alexandria Bay. NY 
13607-0250. 

HOME INSPECTOR NEWSLETTER— Fact- 
filled, Industry tips, Inspection techniques. How- 
to information on performing. 12 ISSUES 
$19 95. Money back guarantee. Home Reporter 
Systems. 800-328-6775 

LEARN GOLD SILVER SCRAP RECYCLING 
BUSINESS. (FREE) INFORMATION: RECY- 
CLING: Box 11216PS. Reno. NV 89510-1216. 

$2,000 MONTHLY WORKING AT HOME. Free 
Supplies. Postage! Response s. Box 681173. 
San Antonio. TX 78268 

$27,000 IN BACKYARD— growing new spe- 
cialty plants. Start with $100. Free information 
Growers, Box 1058-PS, Bellingham, WA 98227 

NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ. Box 306-S1 1 . Seminary, MS 39479 

AFFORDABLE ADVERTISING! Ads run 30 

days, advertising newsletter read by interested 
buyers. #10 SASE to: Seiste Enterprises. 2250 
E Tropicana. Suite 453, Las Vegas. NV 891 19. 

RECYCLE! (AMAZING PROFITS MADE) Re- 
conditioning Automobile Batteries! (Free) Infor- 
mation! Battery Outlet, Box 330OPS, Hickory. 
N C. 28603-3300 



^ Qreat money in VCR repair! 

I Horn* Study. Lear n h igrt-prof It re 



pairs without Investing in hlgh- 
I tech instruments. FREE BOOK- 
- LET: 800-223-4542 
■ Name 



. State . 



.Zip. 



I City 

. The School of VCR Repair 

I 2245 Perimeter Park, Dept VM1M, 
^Atlanta. Georgia 30341 
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BUSINESS OPPORTUNmES 



MAKE Money From Home. Free info. SASE 
FTP, Box 158, Pleasant Grove, UT 84062. 

REAL ESTATE APPRAISER CAREERS. 

HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
PREE LITERATURE. 800-362-7070. DEPT. 
RM109. 

900.00 WEEKLY Mailorder SECRET Plus Suc- 
cess Package. Free Information. PSI. 17610 
Drummond Drive, Tinley Park. IL 60477-7346. 

AWESOME MONEY MAKER, $1500 weekly 
Rush $1 .00 and SASE, GTH PRODUCTION, PO 
Box 37, Arrington, TN 37046. 



. Order magic! New profit ideas revealed! 
Free information! DONALD HILL CO.. 427 Semi- 
nole St., Aiken. SC 29801 

$20,000 from 1/4 acre! Grow GINSENG Sell 
$607tb. Leland's. 5712-PSF. Cooper Road, Indi- 
anapolis. IN 46208 

$500 DAY taking pictures with Bill Clinton prop. 
FREE INFO. Send S A S E.: Political Photo. Box 
214, Springfield, VA 22150. 

33 SUCCESSFUL HOMEBASED OPPOR- 
TUNITIES you can start without experience/ 
capital. Enjoy lifetime financial security. FREE 
catalog: S. Ross, 26210 Pacific Highway So. 
#31 1 -PS Kent. WA 98032 

RECYCLE PRECIOUS METALS. EASY MON- 
EY. FREE FACTS: METALS. 57 MACDONALD. 
WESTON. ON. CANADA M9N 2E3. 

EARN OUTSTANDING INCOME! Financial ser- 
vices business opportunity. Experience unnec- 
essary. Call 24 hours. 1-800-365-7550 ext. 
5989-KS 

$2,000 weekly possible recharging laser car- 
tridges, complete start up information. $10.00 
SEH. PO Box 61, Alemosa, CO 81101. 

LONG-RANGE cordless telephones Export 
only. Dealers & distributors wanted only. 
1-703-745-2223. 

THE MODERN DAY OIL WELL 
OUTDOOR BILLBOARDS How to profit Imme- 
diately or Secure Financial Future from Owning- 
Leasing-Seiling Outdoor Billboards with very lit- 
tle Investment. Complete step by step Book 
Free Information on how to start finding Lo- 
cations Today. MDOW1, 505 South Beverly 
Drive. Suite 595. Beverly Hills. CA 90212. 
(310)288-7913. 

SECRET to MAIL ORDER $$ Millions 1 Home 
business! Easy! Free details! Rush LSASE: 
SHARPE, 9015 Ten Mile. #91. Knoxville, TN 
37923. 

$2,000 MONTHLY MAILING LETTERS. Free 
supplies, postage! Responses, Box 681173, 
San Antonio, TX 78268. 

$1,000 FOR 8 HOURS work. Genuine dealer 
installer opportunity in an exploding growth mar- 
ket. Home Automation Systems (714)642-6610 
ext. 500. 

HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 



BUY IT WHOLESALE 



ROLEX PRESIDENT/SUBMARINER Replicas 
Quality watches Wholesale prices. Brochure 
1-800-553-4334. 

USA, PHILU PINES. Buy factory direct. Free 
details. LSASE. Jewitt Info Sources. 140 Beech 
Rd., Newbury Park. CA 91320. 

CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G. 
Ferndale. Ml 48220. 



CABLE EQUIPMENT 



TOCOM-DP V-BB and SA 8580 4 8590 convert- 
ers, decoders. Best prices. Call (800) 942-6649. 

IF YOU WANT SOME OF THE BEST PRICES on 
converters, descramblers. remote controls, ca- 
ble equipment in general, call 1-313-790-7896 
No Michigan sales 

CABLE TV EQUIPMENT. Most types available 
Special: Oak M35B $39 95. No catalog COD 
orders only. 1-800-822-9955 



CABLE TV CONVERTERS 

Save $100's 

• All makes and models • Years of customers 

• Quality Equipment complete satisfaction 

• Shipped within 24 hrs • Free catalog 

L&L ELECTRONICS INC. 

1430 Miner St. Suite 522 Des Plaines, IL 60016 
EH 1-800-542-9425 B 

Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 



MOVIE VIEW SALES 

Cable T.V. Converters 
Descramblers / Low Prices 
PO Box 26 • Wood Dale. IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD • SCIENTIFIC ATLANTA 
OAK • ZENITH • HAMLIN • PIONEER 
Converter Only • Hand Helds 
Ch. 3 Filters • 3 Ft. Jumper Cable 
0 VISA/Mastercard 0 C.O.D. 
0 Orders Only 1-800-735-5912 
0 10 Yrs. Experience 
0 6 Mos. Warranty 

(NO ILLINOIS SALES) 



CABLE T.V. CONVERTERS Jerrold. Oak. Sci- 
entific Atlantic. Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. BAB INC 
4030 Beau-D-Rue Drive. Eagan. MN 55122. 



CABLE TV DESCRAMBLERS 

* CONVERTERS * 

and ACCESSORIES. 



SAVE MONEY. 
DON'T RENT! 



PANASONIC, JERROLD, OAK, 
PIONEER. SCIENTIFIC ATLANTA 
AND MORE LOWEST PRICES FREE CATALOG 

CABLE READY 
COMPANY 

(800) 234-1006 



TEST TURN ONS SA8580 SA8550 SA8500 
SA8570 90 Zenith all Jerrold Starcom 6 7 
Tocom-VIP $44 95 each 1pc. boxes SA 8580 
Starcom 7B B Pioneer 6110 Tocom VIP $279 95 
each 1-8O0-74 CABLE. 



FREE CATALOG 



• CABLE T.V. BOXES - ALL TYPES • 
■ LOW PRICES - DEALER PRICES • 



Ace Products 

* 1-800-234-0726 * 



PREVENT DESCRAMBLER DAMAGE. DON'T 
BITE THE BULLET!!! Snooper Stopper Data 
Pulse Blocker $33 95. With Surge Protection 
$44.95 . Wireless Video Sender $54.95. VCI 
1-800-925-9426. 

CABLE SATELLITE DESCRAMBLER actually 
regenerates clean TV picture. $14.96 lor plans. 
$94.96 Kit. DON'T GET ZAPPED, bullet buster 
protects descramblers and you from cable com- 
pany probes. $54.95. Send SASE-Catalog. Mys- 
tical Electronics, PO Box 867. Stonington. CT 
06378. 



CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 



Replacements for all modefs. 60 day uncon- 
ditional money back guarantee Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
Visa. MC. COD. Let our experience work tor 

1-800-243-3967 

SKYLINE SYSTEMS INC. 
114 S. Euclid Ave 
Park Ridge, IL 60066 



CABLE CONVERTERS. ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only 1-800-995-1749. 



CABLE TV 
DESCRAMBLERS 



| 1-8QO-582-1114 J 



FREE CATALOG 

GUARANTIED BEST PRICES • IMMEDIATE SHIPPING 

M.K. ELECTRONICS 

8362 Pines Blvd. Suite 276 
Pembroke Pines, Fl 33024 



SECRET CABLE DESCRAMBLERS. Build 
your own Descrambler lor LESS Than $12.00 in 
Seven EASY Steps Complete Instructions 
$10 00. Radio Shack Paris Jst and FREE De- 
scrambling Methods That COST NOTHING TO 
TRY Included. Harrywhite. P.O.Box 1790B, Bay- 
town. TX 77520. 



■DEALERS WANTED- 

CABLE T.V. 
DESCRAMBLERS 

BIG SALE 

Please have MODEL used in your area when calling 

Money Back Guarantee 




CABLE TV CONVERTERS. Jerrold, Zenith. Pi- 
oneer, Oak, Scientific Atlanta, and many more 
12 years experience gives us the advantage. 
VisaMC AMEX C O D Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville. MN 55337 



NEW SCIENTIFIC ATLANTA converter- 
descrambler model 8580 with remote. Works on 
most SA Cable Systems. WHOLESALE PRICE 
$220 Universal Products (404) 740-071 1 . 



CRYSTAL CLEAR VIDEOS. When you view or 
copy a rented movie, you can eliminate all video 
copy guard. For information, 1-800-329-3330. 
ext. 330. 



CATALOGS 



100's catalogs listed Sources for music, camp- 
ing. FREE POSTERS, computer, and more. 
Send $2.00 to: Tommy Gregory, Route 5 Box 
134. Lafayette. TN 37083 



CB RADIO 



POLICE — FIRE SCANNERS, CBS MARINE 
2 -WAY, ANTENNAS, HPR, BOX 19224 PS,. 
DENVER, CO 80219. 

LAND General mobile radios. CB's, scanners, 
marine radios, radar detectors, auto alarms Cat- 
alog $2.00. Ray's, Box 14862PS, Ft Worth. TX 
761 1 7-0862. __• 



CLASSIC CARS 



BATTERY MASTER SWITCH 




Can I It poet, 
lug or tida tar ■ 
minai batteries 



Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes Heavy duty. Suitable 
for 12 or 24 volt batteries. 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off 
Remove knob to stop theft and 
unauthorized operation. 

$14.95 each postpaid 
Add $1 for side post adapter 

BATHURST, INC. 
Box 27-PS, Tyrone, PA 1 6686 

814-684-2603 
Quantity discounts— 12 units or mora. 



COMPUTERS 



TONER CARTRIDGES RE-MANUFACTURED 

Laser Printer. Personal Copier. HUGE SAVINGS. 
(813) 723-1187. i 

PREFERENTIAL BALLOTING SOFTWARE 

Encourages rational, unbiased and independent! 
choices. Cannect Computer Technology! 
1-604-423-4333. | 

COMPUTERS! Buying or own one? HURRY,! 
you NEED this! Send $1 & SASE To: BYTESIZE ' 

Dept. A.. PO Box 9971, Phoenix, AZ 
85068-9971 

VOICE ACTIVATED PC SYSTEMS- 
ADAPTronlcs 3 1 86 CABANA ST. , MIRALOMA. 

CA91752. 

ROCKBOTTOM WHOLESALE PC's. Kits 
Components. Assembled. FREE catalog P( 
COMPANY. 8034 Bamwood, Sandy, UT 84094 

DOS MADE EASY! Handy new book— $5 00 

Mohn Publishing, 2791 North Texas F317, Fair- 
field, CA 94533. 

REFERENCE MANUALS (books) available foi 
many software packages. Often better than origi- 
nals. Send $3 00 for comprehensive listing — 
PROPER COMMUNIQUE, POB 10275. Pre 
SCOW AZ 86304-0275. 

IBM MSDOS Software Registered Software 1 
Catalog $6 00! (MSDOS) $8.00 refunded. 3o» 
26149. Wilmington. Delaware 19899. 

UNINTERRUPTED COMPUTER BACK-UP 
POWER. UPS-250 Watt— $117.00 + shipping! 
ZZZAP POWER. 1-800-682-2677. 



CUSTOMIZED SOFTWARE lor your IBM-PC 
For information write: SottRight, PO Box 1 36246 
Lake Worth. TX 76136\ _j 



CONTACT LENSES 



WHOLESALE CONTACT LENSES, ALt| 
BRANDS. EXAMPLE: ACUVUE DISPOS 
ABLES-S17.00. 6 PACK BAUSCH & LOME) 
SOFLENS-$11.00. 1-800-521-3511. 



DO-IT-YOURSELF 



TELEPHONE LISTENING DEVICE 



P-taxd telephone cortver sauorts in your office or 
Connects Dtltoecn J"> cassette Of tap* 
recorder and your te*ep*tone »nf Slals auto- 
rnjMii>»>rrenphootisanswe'e4 Hetords bo'l 
ij u ""j ni conversation Stops 'Kinder wh,en 




phone t Hung uq 



EACH 



Supt>r Powerful FM TRANSMITTER 

Many tfnes more powerful than oi*** Kansmters 
Iransrrt'ts up to % mm 10 any FM rada Easy to 
Asstmbtt M - up to 9V Danerv (not «a ) 
For caung ol Transmllers V«e Scrarnotr. and 

oihtf sptcair ferns tneesa 12 00 to uSi Cvp 

Call 407 775 1 000 or Mffrf f 1 9 96 * SI .00 
•tupping par item 10. USI Corp., PO 801 
PS- 2062. Mtatbourrw. f L 32*02 CO □ '1 OK 1x1V 



ft 
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GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 



WORLD'S SMALLEST 
FM TRANSMITTER 




Law Enforcement Orade Device en 
a (Ingle |C CHIP It a Room * 
Telephone transmitter all In one I 

• Simple 3 minute anemblyl 

• No circuit board lolderingl 
•MONtJBACK GUARANTEE! 

Attach the VT-75 mlcrotran«mitter chip to 
any 3V to 12V battery and you can hear 
every sound tn an entire house over 1 mile 
away! Tiny C chip uses the most advanced 
technology to allow you to hear every sound 
•van fo o tsteps - on any FM radio tuned to 
the "secret* frequency you select. You can 
also attach the VT-75 anywhere on a 
telephone line and monitor both sides ol all 
phone conversations • crystal clear • without 
ever needing a batter/1 Tunes from 80 to 
130MHZ! The VT-75 Is powerful (lOOmW) 
so it transmits farther ■ •van through watt 
and buktinge - where tiny PC boards with 
limited circuitry just can't. Want the smallest 
room transmitter you can buy? Just power 
the VT-75 with a hearing-aid battery and it 
still outperforms all others! WE DON'T 
MAKE FALSE CLAIMS. Our VT-75 is the 
only one you can buy anywhere that comes 
with a full 30 day unconditional 
moneyback guarantee! Pretested 
mtcrotransmltter with miniature microphone 
and instructions to use as room or 
telephone transmitter ■ $49.99*$' 50 
Sari or save - buy 2 for $45 00 each with 
free S&H! VISA, MC. MO. lor Immediate 
shipping by U.S. Mail. COD e add $4. 



ncrn BOX607 

.JrwTcT.Vc. "fDFORD HILLS, NY 
INDUSTRIES * 1 0507 

CALL 914-23 2-3878 24 MRS 



POORMANS INFINITY TRANSMITTER! 

Monitor room conversations' S2 00 part converts 
any telephone! Plans $1.00. Free Catalog, 
Electromart. Box 4, Carthage. TX 75633-0004. 

SURVEILLANCE - COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices' Huge 
Catalog S5.00 (Refundable) PROTECTOR, Box 
520294- A. Salt LaKe City. UT 841 52 



\ a m i \ i 



* ELECTRONIC 
PRODUCTS & KITS 




Amazing 
GlowTron 




Protects visible energy 
^New' GTR0N $19.50 

TV/Radio 
Joker Kit 

One of the best 
high tech gags' 
EJK1K : $19.80 frysA 

Anti-Gravity Kit Great effects - objects float 
on air' Amazing gift conversation piece c science 
prOfBC I. ANT1K $19.50 

1 Mile- FM Voice Xmitter 

IWra-sensitrve, nigh performance hit at 

3» ::sl XFM300 $'9 5: 

1 Mile Automatic Phone FM Xmitter Kfl transmits 
both sides of phone conversation XTL300 $19.50 

0^0^(7) Phone Taping System 

" — — *>✓ Automatic, ready-lo use, complete 



ready-t 
TAP20X 



complete 
$129 50 



with extended play recorder 

imw Visible Red Laser Kit 

Produces I million degree K lemperature 
equivalent! LASOSK $49.50 

FREE CATALOG wWi Order, Or Sand $1 .00 P«H. 

INFORMATION UNLIMITED 

Depl PS-91. Box 716. Amherst NH 03031 ^ 
Phone 603-6734730. FAX 603-672-5406 Orders: 
IK. VISA. COD Accepted ADD $5 S4H 800-221-1705 



CONVERT GARAGE REMOTE TO DASH 
MOUNT $19.99 LAVIN, Box 9263. Coral 
>Spnngs, FL 33075-9263. 



TINY MATCHBOOK VIDEOCAMERA, Under 
S200!!! TV Transmitters!' See September PS. 
Page 15 Catalog S3 00 SUPERCIRCUITS. 
13015 Debarr Drive. Austin. TX 78729 



XSTSOO 



ALL OTHERS OBSOLETE! 

New Surface Mount Technology 
(SMT) makes the XST500 the 
smallest most advanced FM 
transm«ter you can buy 1 Pcrwemil 
4 stage design provides greatest 
range of any unit available today 
It can transmit whispers up to a 
mile away 4 Powered by 9V 
battery, it works with any FM 
receiver and is easiy tuned over 
the FM radio band Order our 
easy to assemble E-Z Kit with 
all SMT chip components already 
assembled to circuit board 

CHECK. VISA, o 
COD ADD tS .00 

1-800-336-7389 

XANDI ELECTRONICS 
201 E Southern Ave, Suite 111. Tempe, AZ 85282 




BUGGED? WIRETAPPED? Find out fast! Coun- 
ter/measures equipment catalog $1.00. Capri. 
Box 589S. Bayfield. CO 81 122. 




LASERS- 



HELIUM NEON LASER MODULE 

Compart 4 Sail ContMnod 
Operalei on 12 VOC 
I Veal Warranty 

FREE CATALOG 
m *>— ana c*m* weeje •»"« 

MEREDITH INSTRUMENTS 

P 0 Box 1724 • GlendaK. AZ 85301 • (602) 934-9387 



BUGGED? PHONE TAPPED? FREE Catalog of 
Counter-Surveillance Equipment tells you Fast! 
1-800-732-5000 



DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT 
it s easy SAVE OVER 75h 

Zmttom tfi im*b4m /yaaMTTT'l 


CJNCN- COPIERS 

S19.95 

LASER PRINTERS 

519.95 

SHARP 

XEROX ' MM* 

S29.95 


M0RACK Jill' U u .' 

INCORPORATED Order or lnfom.al.on 
mKftvaorOt em, (701) SM-0510 
•^"f - S FAX (70«i 59»-9203 



QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity. Box 113. Altus. 
OK 73522. 

LONG PLAY CASSETTE RECORDERS. 
VOICE-ACTIVATED. 12 HOURS/CASSETTE. 
NUMEROUS OTHER SURVEILLANCE 
COUNTERSURVEILLANCE DEVICES. CATA- 
LOG $2 00 PRODUCTIVE ELECTRONICS. 
BOX 930024. NORCROSS. GA 30093. 

LASERS, 5mw To 20 watts. Hundreds of Laser 
Related Products & Plans For Catalog Call 
714-278-0563. or Write MWK Industries. 198 
Lewis Court. Corona CA 91720 



SURVEILLANCE 



COUMTCtWEASURES ElactrtBic Devices 
Minlaturt transmitter Kits . S2S.95 & up Voles Changers. 
Vetiide Tracking, Tone* Tons Decoders. PtioneScrarnblsrs. 
Prions Recording Systems. Bug & Phone Tap Detectors' 



em itiirinii mut • «nr*«n cam™ ptoat uatar. 
tlnn Ploat ■■rrta»r Mil lata • Urn at call .149. n • ■> 



FOR CATALOG SENO $5.00 TO... 

P.O. Box 137, Buffalo. MY 14226 



> 337, Buffalo, NT 
(716) 691-3476 



FLAT ROOFS - SAVE 70%. Solve any problem 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy. safe, loolproof. Proven 23 years 
We manufacture, consult, instruct. FREE Infor- 
mation: PSU ROOFAGE. P.O. Box 20784. 
Lehigh Valley. PA 18002-0784. 



DETECTIVES 



DETECTIVE Home Study Training. Badge Di- 
ploma. GLOBAL. 1 71 P Park Street. Stoneham. 
MA 02180. 



EDUCATION & INSTRUCTION 



BE A LOCKSMITH. Moneymaking Career 
Opportunity. Send for a FREE Book to the 
Locksmithing Institute. Dept. 311-11 2. Fairfield. 
MJ 07004 ' 

BECOME A PARALEGAL. HOME STUDY 
P.C.D.I.. ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070. DEPT. LM109. 



FREE VIDEO External BABS, MS MBA. PhD 
LAW— Accredited. Financial Aid (800) 
759-0005 Ext. 618. LaSalle University. Mande- 
ville. LA 70470-4000 



FULLY APPROVED UNIVERSITY DEGREES! 

Economical home study for Bachelor's. Master's. 
Ph.D.. fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students. 400 
faculty) FREE INFORMATION— Richard 
Crews, M.D. (Harvard). President. Columbia 
Pacific University, Department 235N. 1415 
Third Street, San Rafael, CA 94901 Toll free: 
(8001 227-0119: California: (800) 552-5522; or 
(415)459-1650 



WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933 Term 
Soon. Free Catalog-Col. Gordon E. Taylor. Box 
949. Dept. 3, Mason City, IA 50401. 515 
423-5242. 



BE A PROFESSIONAL SKIPTRACER AND 
MISSING PERSON INVESTIGATOR! Com- 
plete training program INFOPACK $2 00 ATC, 

289 College. Burlington, VT 05401-8320 



PARALEGAL GRADED CURRICULUM Ap- 
proved home study Most affordable and com- 
prehensive. 100 years of legal training FREE 
CATALOG 1-800-826-9228. BLACKSTONE 
SCHOOL OF LAW. P.O. Box 871449, Dept PS. 
Dallas. TX 75287. 



UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 
PO BOX 826PS, BENICIA, CA 94510. 800 
835-8535. 

SCHOLARSHIPS, GRANTS. INFORMATION. 

SASE ACADEMIC RESOURCES. 118 Sunny- 
side Lane, Columbia. TN 38401 

PRIVATE INVESTIGATION TRAINING! Big 

Income! Own Boss! FREE Information Probe, 
P.O. Box (PS) 2133. Beverly Hills. California 
90213-2133. 

SCHOLARSHIP DEVELOPMENTS Guaran- 
tees College Funds From Unadvertised Billions 
To Qualified Students. Apply 1-800-USA-1221 
Extension 4684 

SUPER LEARNING! SUPERMEMORY! Triple 
learning speed without stress! Music, nutrients, 
devices supercharge mind memory. Free bro- 
chures. Superlearning. 450-PS Seventh Avenue. 
NYC 10123. 



ELECTRICAL SUPPLIES & EQUIPMENT 



POWERLINE CONDITIONER— 200 Watt. 
SPECIAL— $99 00. 250 Watt UPS— S1 17 00 I 

Shipping ZZZAP POWER 1-800-682-2677. 

COMPUTER CABLES. CONNECTORS, 
ADAPTERS AND MORE. SASE TO: WBS. P.O. 
BOX 1435. LAKE FOREST. CA 92630 



EMPLOYMENT INFORMATION 



EARN $1,500 WEEKLY mailing our circulars' 
. . . Begin NOW' Free details! (Enclose) 
LSASE: SEYS. Dept POPSA1, Box 4000. Cor- 
dova. TN 38018-4000. 



GET PAID FOR LEARNING - Over 800 listed 
apprentice job classifications lo become high 
paying journeypersons Into Where?. How?. 
What? Many intriguing previously unknown pro- 
fessions Send $12.00 to: St John. 42-955 Vir- 
ginia #1A, Palm Desert. CA 92260 ; 



ENERGY SAVING 



SOLAR, GREENHOUSE, AOUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages 
Order from one expert source. Featuring Sun- 
Lite" tor do-it-yourselfers, builders, designers 
America's largest energy saving mail order 
house! $2.00 postpaid. Solar Components Cor- 
poration, Dept. PS 121 Valley St.. Manchester, 
NH 03103. PHONE 603-668-8186 



SAVE ON ENERGY COSTS. Help others tor 
extra income. Methods that work or money back. 
Send $12.95 to: THERMO GUARD, 1701 Dog- 
wood Trail. Corsicana. TX 75220 



WATER-LESS GEOTHERMAL HEATINC 
COOLING State-of-the-art Ground Source Di 
reel Exchange (Annual cost for 2.200 sq ft 
home in Kansas was $243 ) $2 00 for brochure 
USPower. 954-P Marcon Blvd.. Allentown. P/ 
18103. 

AFS RADIANT BARRIER — EASY INSTALL A 
TION Energy Savings * Non-Toxic ' Everlastmr 
Home Comfort. Reduce summer attic heat by u[ 
to 30% Helps prevent winter heat loss Govern 
ment tested and approved Brochure and prod 
uct sample— Send $1 .00 AFS — ADVANCED 
FOIL SYSTEMS * (800) 287-4244 4471 E 
Santa Ana St.. Suite F, Ontario. CA 91761. 

FIREPLACE INSERTS 
DIRECT from manufacturer $595 Also prefat 
zero clearances with chimney. High heat outpu 
on halt the wood Fuego Flame Fireplaces 
1-800-445-1867 



FINANCIAL 



OVERDUE BILLS? Bad credits no problem 
Licensed Bonded Applications to $50,000 No 
loan company TCAC. Dept PS, P.O.Box 26397 
Birmingham, AL 35226 or call 1-800-869-0607 

FEDERAL LOANS for small business are now 
available 1 (800) 777-6342 for free details. 

TAKE CONTROL OF YOUR MONEY! BUDGE 1 
KIT; send $14 95 to: DME 0101. P.O. Box 296 
Minnesota. MN 56264-0296 

LOANS — ANY AMOUNT— ALL PURPOSES 
FREE APPLICATION. 1-800-872-8608. SINCE 
1983 

PROFIT INVESTING AND GAMBLING, Re- 
markable Intuitive Psychological Methods Tota 
Mind Power Institute. Box 545-PS, Larkspur. CA 
94977. 

FOUNDATION GRANTS lor individuals, tc 
$180,000. Free recorded message: (707] 
448-2668 (2JG6). 

MOTOR VEHICLE ACCIDENTS can cost yOL 
everything. Protect your home and assets. Know 
what to do following an accident Make youi 
insurance work for you. This information wil 
make you aware of important investigations, lia- 
bility claims against you and auto property dam- 
age to your life Auto accidents happen everyday. 
Be prepared Send $9 95 to. Educated Consum- 
er, P O Box 1 14, 51 73 Waring Road. San Diego, 
CA 92120 



FOR INVENTORS 



BT WORK DIRECTLY WITH ^ 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 

31 YEARS COMBINED ENGINEERING 

AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL RATE NT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
and record of invention 

Over»ea» production, prototype,* 
and rosoaroH readily available. 

INTRODUCTION TO INDUSTRY 4 MARKETING PLANS 

Also specializing In 
copyrights and trademarks 

Less than 1 hr. flight time to 
US Patent Office ' 
MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26.755 
171 STILLWELL LA.. SYOSSET. NY 11791 
Call toll free , 

US « Canada } 800-367-7749 

OUTSIDE USA 516-367-7777 
k. FAX 516-692-27874 



PATENTS DEVELOPED MARKETED BY PRO- 
FESSIONAL PATENT ENGINEER. U.S. PAT- 
ENT OFFICE FORMER EXAMINER & MANU- 
FACTURERS REPRESENTATIVE. Free 
Invention Protection Certificates PATMART. 
Suite 702 PS. 233 Broadway. New York. NY 
10279. 

HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, 
call FREEDOM MARKETING INC. 

1-800-932-4298 
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FOR INVENTORS 



INVENTORS 

YOUR FIRST STEP IS IMPORTANT. 
FOR FREE ADVICE. CALL 

ADVANCED PATENT SERVICES 

COMPLETK PATENTING & MARKETING SERVICES 

Washington. DC 1-800-458-0352 



REGISTERED PATENT ATTORNEY. D A 

Ketilestnngs Free patent/trademark informa- 
tion. 1-800-966-7577 

PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller. 12 Parkside Drive, Suite-N. Dix Mills. NY 
1 1 746-4879. (51 6) 499-4343. 

AVOID SCAMS! Free Government reports ex- 
posing invention, marketing patenting compa- 
nies. 1-800-428-5779. 

INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 

PATENT IT ECONOMICALLY! Free details Li- 
censed since 1958. Rainer Associates. 2008 
Fondulac. Richmond. VA 23229. 

ALL NEW PRODUCTS/IDEAS Free Devel- 
opment, Patenting, Licensing package, call 
Davison & Associates 1-800-677-6382. 

PATENT SEARCH. RAPID PATENT. THE 
WORLD'S LARGEST PRIVATE PROVIDER OF 
PATENT DOCUMENTATION. LOCATED NEXT 
TO THE U.S. PATENT OFFICE. OFFERS LOW 
COST MANUAL AND ON-LINE COMPUT- 
ERIZED PATENTABILITY SEARCHES. FAST- 
EST SERVICE. SATISFACTION GUARAN- 
TEED. FOR INFORMATION AND ESTIMATED 
COSTS CALL 1-800-336-5010 EXT. 31. 

INVENTOR'S DIGEST. Since 1985 THE inven- 
tor's magazine! $20 yr Money Back Guarantee 
1-800-525-5885. Free Patent Manual. 

PATENT Invention Yourself Free forms, exam- 
ples. Details $21.95. Inventions, POB 1242, So. 
Glens Falls, NY 12803-1242. 

LOW COST PATENT SERVICES: Your Idea 
May Become A Profitable Invention. Free Infor- 
mation "INVENTORS HELPER". P.O. Box 276. 

Bergenfield. NJ 07621 . 

CONTINGENCY PATENT LICENSING. NO 
FEES ANYTIME. Three decades experience; 
PROPAT International Corporation, 441 Summer 
Street, Stamford, CT 06901. (203) 325-3344 

PATENT ATTORNEY. Free information hand- 
book, patent research/services. J.P. Halvonick. 
1-800-876-6670. 



: help for inventors! No charge lor protec- 
tion forms and information kit. Affiliated Inventors 
Foundation 1-800-525-5885. 

FREE 38 MINUTE VIDEO: "HOW TO PRO- 
TECT YOUR NEW IDEAS". WRITE TO: 
DANIEL O'CONNOR, 52 SOUTH DUKE ST.. 
YORK. PA 17401. 

INVENTORS DONT BE FOOLED— CALL OUR 
INVENTORS CLUB 1-800-466-1793. 

PATENT AGENT, ENGINEER — Free patenting 
estimates, lowest rates, guaranteed confiden- 
tiality. ETS, Box 15613, Arlington, VA 22215. 

WHY PAY LEGAL FEES? Agreements: Con- 
sulting, Invention/Merchandise Licensing. Distri- 
bution. More. (310) 281-9580. 

INVENTORS. Do your own patent searches at 
no cost. The Patent Office has provided this for 
decades. The GUIDE to PATENT SEARCHES 

$19.95: CSC. Box 1729. Massapequa. NY 
11758. 

LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion. C-7-FI-2, Fremont. Ohio 43420. 

COMPUTER DRAFTED drawings of your inven- 
tion help you patent or sell. Inexpensive. Global 
Graphics. 34 Main Street. Farmington. Maine 
04938. 



FOR THE HOME 



100 year NITE-LITE. Guaranteed! USA made. 
$3.99 + 95c s&h: Cougar Products, Suite S-301 - 
PS01, 1543 Highway 138, Conyers, GA 30208. 



FRANCHISES 



AMERICA'S #1 FRANCHISE 

for environmental/building science services 
now offering exclusive territories. The most 
comprehensive program available anywhere. 
Complete training, superior equipment, contin- 
uous support provided High tech/high demand/ 
lifetime career. Investment <S25K. 
SASE - Professional House Doctors - 
1406 East 14th Des Moines, Iowa 50316. 
Mon-Frl 5 1 5/265-6667 . 



GOOD EATING 



MARINATED BEEF JERKY EVERYBODY 
LOVES IT! 3 Recipes. $3.00 SASE: 2357 Dun- 
dee Drive Sania Clara. CA 95051 

FLORIDA KEY S SEAFOOD. 12 recipes $4.95 
to: Barden. RTE 1 . Box 588A, BIG PINE KEY, FL 
33043. 

CREAMY ALFREDO SAUCE. Known only to 
NEW YORK'S finest restaurants. Quick/Easy. 
S3 00 SASE D. WARDEN, 1249 PARK AVE. 8F. 
NYC. NY 10029 



GOVERNMENT SURPLUS 



U.S. SOLAR LABORATORIES 
HUNTSVILLE DIVISION 

Liquidating surplus fresnel lenses 7x10 indi. Capable of 
magnifying solar heat 1500 times. Reaching temps, of 
1200T— 10 inch focal length. Excellent for construct 
ing solar water or air heating units. Plans for the 
Mighlymax Window Solar Heater included. $10.00 in 
dudes packaging & shipping. Extra lenses $6.00 each 
I'.S.S I., Bx 1826, 3605 GOVERNORS DR. W. 
HUNTSVILLE, AL. 35807 



DRUG RAID SEIZURES! Dirt Cheap! Cars. 
Houses, boats, computers. Seizures. Box 
51488-YD. Ontario. CA 91761. 



HAIR CARE 



MEN'S Hairpiece Catalog! Name Brands 
Discount Prices. T.I.D., 60-P(PS) Access Road, 
Stratford. CT 06497. 



HEARING AIDS 



ft HEARING AIDS 

V PRICE CATALOG. FREE! 



I SUPER $AVINGS! Newest Finest All 

(types. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
| TRIAL FREE Catalog Write 
, MONEY$AVERS. 

■ Dept PS1 1 D 36658 Apache Plume Dr 
| Palmdale. CA 93550 

HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best 
Custom instrument specialists Free information, 
1-800-323-1212. Lloyds-PSC. • 



FREE 
CATALOG! 



New Hearing Aids 

• All Models 

• Huge Savings 

• No Salesman will call 



Try Before You Buy! 

Write: Rhodes Hearing 

201 12 Ohio St.. Brookport, IL 62910 
1 -800-453-4905 (24 hrs.) 



FREE HEARING AID CATALOG HUGE SAV- 
INGS By Mail, FREE 30-day TRIAL. Write Now: 
Amazing Technology. 531 Main Street. Suite 
335-S6. El Segundo, CA 90245. CALL 
1-800-382-0002. 



HELP WANTED 



EARN MONEY Reading books! S30.000 yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025 

HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025 

$329.84 Weekly assembling our products at 
home. Free information. 1 -800-333-3294. 

EARN $1300 WEEKLY mailing our circulars! 
. . . Begin NOW 1 Free details! (Enclose) 
LSASE: SEYS. Dept POPSA2. Box 4000, Cor- 
dova, TN 38018-4000 

GUARANTEED WORK! Assemble easy prod- 
ucts at home! Excellent pay! 1-800-377-6000. 
ext. 6050. 

KUWAIT/SAUDI JOBS: Skilled & unskilled men 
& women needed. $35 + per hour. Paid Trans- 
portation. Info. 504-646-1 800.KS54. 



HOBBIES & COLLECTIONS 



MILITARY Medals Catalogue. $1.00: 10 issues 
$8.00. S. Vernon, BOX 890280 PS, Temecula. 
CA 92589-0280. 

A DANGEROUS BOOK: Making Discoveries in 
Knots." Anyway, it you get hooked, it could enrich 
your life. Send $8 to: Bintord & Mort. 1202 NW 
17th. Portland, OR 97209. 



HOME BREWING 



HOMEBREWERS - QUALITY BREWING SUP- 
PLIES. BREWTEK KITS. FREE CATALOG. 
BREWERS RESOURCE. BOX 507. WOOD- 
LAND HILLS. CA 91365. 818-887-3282. 



HOME CRAFTSMAN 



MAKE WOODEN TOYS, whirligigs, door harps, 
(tollhouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies — Catalog $1 .00 — (800) 848-4363 — 
Cherry Tree Toys. Belmont, Ohio 43718-0369. 

BUILD clocks for profit (cost under $8.00 each!). 
Our videos show you how! Wholesale clock 
catalog $3.00 (credited) contains over 1500 
items! Steebar. P.O. Box 463-S. Andover. NJ 
07821-0463. 

MAKE LAMPS for home, gifts, big profit Plans 
Exciting Designs, $5.00 DSR Research. P.O. 
Box 17551, Raleigh, NC 27619-7551. 



HYPNOTISM 



STOP SMOKING! LOSE WEIGHT! CONTROL 
STRESS! Hypnosis audio cassettes $9.95 each 
Mickey Sharkey, 1020 66th ST, Brooklyn, NY 
11219. 



INVENTIONS WANTED 



INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition 1-800-288- 
IDEA. 

INVENTORS - Free Eureka Solutions patent 
marketing brochure reveals information not avail- 
able from others. Call 1-800-547-7885. 

INVENTORS: If you have an invention lor sale or 
license, write for free booklet explaining how we 
can help you. Kessler Sales Corp.. C-7-IW-2, 
Fremont. Ohio 43420 



JEWELRY 



CLOSEOUT JEWELRY 55* DOZEN (catalog 
50c) Roussels. 107-1635 Dow. Artmgton. MA 
02174-7199. 



BUYING STAINLESS R0LEX 

"C0SMOCR APHS" PAY $2500 « | 

Pur choiing Oudily Wrnlwolchts. Bole,. Paltk. Vodttfon. 
AwfefTKXv Cortier. bVwrimg 

Coll Don tttr*r anytime to tell o *airh We will par mon 
'han onyOM and foster. 

1-800-833-3159 

12900 Preston Road, #500 Dallas, Tens 75230 



Don't forget 
to say you 
saw it in 
POPULAR SCIENCE 



JOKES & NOVELTIES 



GOTCHA! New gag turns any liquid to solid 
INSTANTLY! Send ($1 00 postage) FREE sam- 
ple or $7.00 US 12 applications: Gotcha, 185 
Frobisher. Waterloo. Ontario N2V 2E6 



KITES 




FREE COLOR CATALOG 

Choose from over 200 kites. 
Many unusual & innovative designs 
Call or write for your catalog today 1 

Into The Wind • |800| 541-0314 

1408-P Pearl St.. Boulder. CO 80302 



LOANS BY MAIL 



IMMEDIATE Loans to deserving individuals 
refused elsewhere. Many plans included. Try 
us! Associates P3. Box 9008. Baldwin. NY 
11510-9008. 

BORROW $500-$40,000! Overnight" On Sig- 
nature. Keep indefinitely! Action, Box 5499-Y 
Diamond Bar, CA 91765. 

BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279. Piano. < 
TX 75026. 1-800-444-6599. 

GOLD CREDIT CARD. GUARANTEED AP- 
PROVAL, NO BANK DEPOSIT NECESSARY. 
CATALOG SHOPPING. USA GOLD CARD 
1 -800-888-7774. 

SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1 -800-445-0680. 

QUICK LOANS! APPLICATIONS RUSHED! < 
N.F.P.. BOX 35726. RICHMOND, VA 23235. I 
1708) 430-6883 



MAGIC, GAMES, JOKES 



PROFESSIONAL MAGIC! Huge Catalog, over • 
1 .000. $4 50. Hank Lee's Magic Factory, Dept. 
PS, Boston. Massachusetts 021 1 1 . 



MAILING LISTS 



ACTIVE NEW "HOTLINE" NAMES! GUARAN- 
TEED! FAST DELIVERY! MIXED STATES! 
200*20; 500 $35; 1000455. DEALER'S CO- . 
OP, BOX 5 26- PS, GRIFFITH, IN 46319-0526. 
H800) 992-9405. 



MODELS — SHIPS, CARS, 
PLANES, ROCKETS 



STEAM ENGINE KITS at savings to you! Send 
$2.00 for catalog. P.M. Research Inc.. Dept. 5. 
41 10 Niles Hill Road. Wellsville. NY 14895. 



MONEYMAKING OPPORTUNITIES 



EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 1-800- 
467-5566 EXT. 6517. 

NEW! Sell unique product. Make 2000% profit! j 
Cht. Co.. 117 Harrison C-572, Chicago. IL 

60605 

EARN $1,500 WEEKLY mailing our circulars! 

. Begin NOW! Free details! (Enclose) 
LSASE: SEYS. Dept POPSA4. Box 4000, Cor- 5 
dova, TN 38018-4000 

*500/DAY. $1 00-SASE: D. BRYCE. 1203 E. 
46th, Bklyn, NY 11234. 



BLACKJACK PLAYERS Make $100 + hourly. 
SASE for FREE REPORT: Win, Box 1850-PS. 
Grass Valley, CA 95945. 



WORK AT HOME . . . MAKE TONS OF MON- 
EY. Send LSASE For Free Information. Nickf 
Bruno. 5614 B Terrace Avenue. Ben Salem, PA 
19020. 



MOVIESFILMS/VIDEOTAPE 



RARE SCIENCE FICTION, HORROR VIDEOS. 

Free Catalog. ACA Promotions. PO Box 2088. 
Stone Mountain, GA 30086 1 404 1 879-1505. 



NEW PRODUCTS 



VIRTUAL REALITY. 3-D glasses change aff 
Theater/TV into 3-D guaranteed! $9.95/pair + 
$2.50 S H Brochure $1.00. Send checks pay- 
able: VECTOR MARKETING. 917. SW Oak, 
Suite 201 -C, Portland, OR 97205 
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PERSONAL SAFETY ALARM WITH LIGHT 

Compact fits in hand, pull strap to activate alarm. 
Great tor: joggers, walkers, women, seniors and 
students. Also attaches to doors and windows 
Batteries not included PROTECT YOURSELF. 
Send $19 95 plus $3 50 postage and handling 
►US Funds. Canadians add applicable taxes. To: 
PROTECTION, 320 Yonge St.. Unit 5. Suite 
321A, Barrie. OnL, Canada L4N 4C8 



NEW PRODUCTS 



RADAR JAMMER stealth technology. 100% le- 
gal nationwide. Introductory $139.95 + S/H 
credit cards accepted. 1 -800-925-6324. 



OF INTEREST TO ALL 



BARGAINS AND DEALS. Never pay lull price. 
Information $3.00. CAPS, P.O. BOX 1064, 
EASTON. MA 02334—1064 



MAKE YOUR OWN HAND SOAP Like Good- 
GoJo but ALL NATURAL without their poten- 
tially harmful chemicals for v* their price. Simple 
recipe $3.50. RBResources, Box 1059. Port St. 
Joe. Florida 32456. 



OLD GOLD, JEWELRY WANTED 



TAKE NO CHANCES, Deal with oldest, most 
reliable firm in ok) gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries. 29-Y East Madison, Chicago 60602. 



HIGHEST CASH for Gold, Jewelry. Gold Teeth. 
Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals. 10 S. Wabash, 
Dept. 357. Chicago. 60603 



PATCHES, DECALS, BADGES 



CUSTOMIZED PATCHES. PINS. DECALS. 
FREE CATALOG. STADRI. 71 R TINKER 
STREET. WOODSTOCK, NY 12498 



PLANS & KITS 



AIRLINER kits & decals! Catalog $2.00. Airliners 
America. 3014 Abelia Court #8. San Jose. CA 
95121. 



INSECT Control. BAT HOUSE Plans. $4.95. 
40639 Vandehey. Gaston, OR 971 19. 



START YOUR CAR BY RADIO! Build and as- 
semble a remote control starter for your car. Hook 
ids tor GM and Ford only. Complete plans: Send 
S20.00 to: Jeff Cox, 1418B Forestdale Blvd. 
#201, Birmingham, AL 35214-3016. 



SUMP PUMP. FAIL-SAFE- NONELECTRICAL. 

Plans/Info: $13.95. TTCI, Box 39697-0697, Cin- 
cinnati. OH 45239. 



IS ft. Greenhouse Dome you build under $50.00. 
Complete plans $19.95: A.R.T., 517 State Rd.. 
#127, N. Dartmouth, MA 02747. 



UNIQUE BIRD FEEDER. Easy to build for pen- 
nies. Fantastic money making hobby. $9 95 
CD K Box 3492, Virginia Beach. VA 23454. 



PLANS, BLUEPRINTS 



COMPUTER DESK/HUTCH PLANS. $7 50 + 

BASE to: PO Box 402021 . Garland. TX 75046. 



MAGNETIC PERPETUAL MOTION MA- 
CHINE. Never before published plans. Guaran- 
eed to work or money back. $10.00 to: Franklin 
■ublishing. P.O. B. 1 1 65 1 . South Bend. IN 46634. 



:REATE REALISTIC HOLOGRAMS! Send 
.5.00 for complete plans: Sunrise Electronics. 
O Box 103, Kilbourne, OH 43032. 



PLASTICS 



COMPOUNDS, techniques. Catalog. 
H 00 Handmade. Box 16713(P11|, Memphis, 
N 38186-0713. 



iASTOUTE Liquid Plastics. Crystal clear, col- 
es For casting, embedding, coating, ftberglass- 
x). repairing and reproducing with our Mold 
taking Supplies. Catalog $2.00. CASTOUTE, 
lept. 92N/PS. 4915 Dean, Woodstock. IL 
0098 



REAL ESTATE 



GOVERNMENT HOMES from $1 (U repair). De- 
nquent tax property. Repossessions. Your area 
1 { 805 962-8000 Ext. GH-20025 for current repo 

St. 



CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave.. Sherman Oaks, CA 
91423. 



COLORADO 



35 ACRES/SI 9,900 

Build your own cabin on land near National 
Forest Hunt, hike, camp A fish u cloac to 
paradise as you will discover here on earth. 




CALL FOR YOLR FREE BKOC1ILKK 



1-800-383-0583, ext.3514 

CONTINENTAL DIVIDE rKOPERTlES 



OWN A HOME! How to, with no money, credit, or 
down, 240 pages, $39.95, guaranteed Call 
1-800-950-0766; ITEM #25 or check to: Molina 
Publishing 37E, 100N Heber. Utah 84032 



•MONTANA LAND' 
20 ACRES - $12,900 




Hike. camp. hum. fish. 

VXplniC Mi>lH;i(Kt - 

utupoilcU wlldvmchs- 
Nl'ut rial' I U>rc\\ land 
&. rcLTcalion ;ircuv 
FREE BRiK HI RE 



EXCELLENT FINANCING 



Call Toil-Free 1-800-252-I.AND 

in M tall «hVfX7-MnV 

YvlHmvttMM- Bumd Properties 
I'mW Wkm I'rahthtivtt 



l MONTANA 1 

Trees. Creeks and Wildlife. 20 QUALITY acres 
(and up), close to Yellowstone Park, starling 
at $7,450. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color 
Brochure. 

Rocky Mountain Timberlands 
1315 East Main - Dept. PS, P.O. Box 1153 
Bozeman. MT 59771-1153 • (406) 586-8088 

— Call Toll Free: 1-800-682-8088 — 



RADIO, TELEVISION 



SECRET Scanner Frequencies: Federal. Police, 
etc Free Catalog! CRB. Box 56PS. Commack. 
NY 11725. 



ROOFING 



STOPPING FLAT ROOF PROBLEMS SINCE 
1978 liquid applied fiberglass reinforced acrylic 
roofing system. Waterproofs asphalt, metal, new 
sheathing. Call Polar Seal, t-800-343-7663 
weekdays 8-5 CST 



SATELLITE TV 



Satellite-TV] 

100% Satisfaction 
Guarantee 




FREE 

56 Pag* 
Catalog Buyer'* Guide 



• All Major Brandt 

• Complat* Sysltms 

• Accessorial. 

• Hug* Savings 

• tmty Inttallattlon 

■ Compl*t« Intrucl. 



Over 40,000 Satisfied Customers 



1-800-334-6455 



SKYVISI0N INC. 

1090 FRONTIER DRIVE 
FERGUS FALLS MN S6S37 



INSTALL OR UPDATE YOURSELF! 



SATELLITE SCRAMBLING GET YOU DOWN? 

Subscribe to "View-Ail Newsletter". Send #10 
SASE for FREE sample issue. View-All, Dept. 
PS-2, 177 Main St, Fort Lee. NJ 07024. 



SUPER low satellite prices. Free US — 
International catalog. Salman. 309-692-4140. 
800-472-8626 



SATELLITE Systems Wholesaling Summer 
Overstock SASE QUATRIS. 380 Main #2, Port- 
land, CT 06480 



SATELLITE MONTHLY AUDIO CODES. 1-900- 
SUMMONS $3.50 PER CALL. INTENDED FOR 
TESTING ONLY. JUDITH LINDENSMITH, 
SWARTZ CREEK, Ml 48473. 

SATELLITE Audio Codes for Testing. 
1-313-653-3348. S35 per year. 



SCIENCE & CHEMISTRY 



"EXPERIMENTERS" LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00. Estab- 
lished 1953. Hagenow Laboratories. 1302 
Washington. Manitowoc, Wl 54220 

ROBOTICS, ASTRONOMY. PHYSICS. CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG $3 00 REFUNDABLE. SINCE 1 970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC. 1 1049 
BANDERA. SAN ANTONIO. TX. 78250. VISA. 
512-684-7373 

LABORATORY GLASSWARE, equipment. 
Vacuum Pumps New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds Scientific. 402 
W. Bedtord. #113. Fresno. CA 9371 1 

CHEMICALS, GLASSWARE, Laboratory 
Equipment and Supplies. Student Science Kits. 
Catalog $5. Refundable. Anything you want, 
we get. Advance Scientific and Chemical. 1318 
N Dixie Hwy., Hollywood. FL 33020. (305) 
927-2700. Fax (305) 927-5222. VISA, M.C. 



SONG WRITERS 



$1,200.00 CASH! Your poems Needed For New 
Songs Broadway Music Productions, Box 7438- 
PS. Sarasota. FL 34278. 



SPECIAL SERVICES 



INFORMATION On Anything. Ferguson Re- 
search Specialists. 60-15 Wood sice Avenue, 
Woodside. NY 11377. 

LIVING TRUST FAMILY PROTECTION KIT. 

Protect your loved ones. Avoid probate, and elim- 
inate outrageous lawyer's fees. Free Recorded 
Message Call 407 837 2708 Ext. 01 



STAMP COLLECTING 



UNITED STATES 1 0 mint commemoratives 1 0c. 
Approvals. Cornetta. POB 1509-S. Lake Placid, 
FL 33852. 

DISCOUNT STAMPS PACKETS REQUEST 
COUNTRIES. FREE LIST. IVA, BOX 197-B. 
HANFORD, CA 93232 

1,000 STAMPS, $2.95. Guaranteed worth over 
$30 at International Catalog prices! All-different. 
55 countries! Money back. Other stamps to buy 
or return Kenmore. OM-712. Miltord. NH 03055. 

55 VALUABLE Half-Century Old Mint U.S. 
STAMPS— all-different — $4.95 Money-Back 
Guarantee Other U.S. Stamps to buy or return. 
Kenmore. UM-001 , Miltord. NH 03055. 

300 worldwide stamps. $1.00. Approvals. White. 
Box 999-FD, Dunedin, FL 34697. 

AMAZING! $2 00 packets— 300 U.S.. Canada. 
Britain. 200 Japan Surprise Included! 
Alphatrend-PS1 . Suite #319. 8155 Park Road. 
Richmond. B.C. Canada V6Y 3C9. 



TOOLS & MACHINERY 



METAL & WOOD MACHINERY, ETC. 

/X • Lathes • Milling 

T ^[» BjjJE| Ri p^E»'^A - Mi 



1.104) S62 3538 

CATALOG $1.00 



Supplies • Books • 
Much. Much More 1 " 
Your Complete 
Machine Shop 
Supplier!! 



PO Box 536-PS • Hurricane WV • 25526 



BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2 00 (refundable). 
Camelot. Dept 33. Box 65, Bristol. Wl 53104 

4" METAL Cutting Lathe. Taig 21069 124th St.. 
Chandler. AZ 85249. 




LATHES 

•STflSTING AT $>50 
•MILLS "METALS -BOOKS 
^ -PRECISION 
^1 INSTRUMENTS 

.•^l> Catalog $2.00 
jJM* (513) 322-SX2 

CAMPBELL TOOLS COMPANY 

2100-P Selma Rd. • Springrield, OH 45505 



TOYS & GAMES 



COMPUTER SPORTS GAMES — IBM, Com- 
modore. Free brochure. Snyderman Games, 
3127 Jolly Road. Nornstown. PA 19401 . 



TRAVEL 



50% CASH DISCOUNT on travel worldwide! 
Information $1 .00: Blue Chip Distributor. 2508(E) 
Togo Street, Vicksburg. MS 391 80 

AMAZING TRAVEL CLUB. FREE INFORMA- 
TION, MARSTRAC. 31 6L CHESTER MALL, 
CHESTER, NJ 07930. 



VIDEO EQUIPMENT 



MICROWAVE T V. RECEIVERS 
1.9 TO 2.7 GHz 



I JOCH ftinbohc Dish Systum-Si 73 90 
1 30 Ch Red Anlwiia Sysnm-S 143 90 
1 30 CH Crystal Controlled Sy«tm-t294 95 
I SUH MICROWAVE INT'L MC 
I P 0 BOX #34522 Send SI 00 tor 

| PHOENIX , A7 &5067 catalog on these 
21230-1215 and other tine 

I (602) 269-6069 Hail video products 



VISA.MCAHEX QUANTITY OtSCOUNTS 

ORDERS 0NLV 1 8OO-4W-4190 CO* 9793 



VIDEO TAPES & BOOKS 



SPACE VIDEOS — for catalog. FREE: Premiere 
Video. P.O.Box 91834. Pasadena. CA 91109. 

EASY VCR MAINTENANCE— Avoid expensive 
repair bills. Learn the simple steps to service your 
own home VCR. A 30 min. instructional video will 
show you how EASY! $22 50 tax/shipping in- 
cluded. Blue Goose TV, P.O.BOX 100157-PS. 
Denver. CO 80210 VISA/MC 1-800-959-2583 

TREASURE! THE REAL SALVORS STORY — 
QUEST FOR GOLD", & THE 1715 SPANISH 
PLATE FLEET $19.95 EA 2 $29.95 M O. + $2 
S H 2-WK DLV. P&B, BOX 033271, INDIALAN- 
TIC. FL 32903. 

LEARN MOLDMAK1NG Casting! Instruc- 
tional Videos. Catalog: FIDA. 1100 Storey 
Blvd.. Cheyenne. WY 82009. 



VACATION EXCHANGE 



50% CASH DISCOUNT ON TRAVEL WORLD- 
WIDE! Information $1 .00. SMO-B, 2008 College 
Green. Elgin. IL 60123. 



WATER PURIFICATION 



WATERWISE PURIFIERS homemade dis- 
tilled. (800) 874-9028. Box 45981 . Center Hill, FL 
33514-0459. 

WATER PURIFIER-REVERSE OSMOSIS 4 

Stage System R01BTFC $109.95 Buy direct 
Irom Manufacturer. 1-800-423-6889. 



WINEMAKING 



BEERMAKERS— Winemakers Free Catalog 
Fast Service. Free Recipes. Cellar-S. Box 
33525. Seattle. WA 98133. 800-342-1871. 

WINEMAKERS-BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa Mastercard - (816) 254-0242 KRAUS, Box 
7850-N. Independence. MO 64054. 



CABLE EQUIPMENT 



CABLE TV 
D ESC RAMBLERS 
CONVERTERS 
ACCESSORIES 



SAVE $$$ DON'T RENT 



30 DA Y MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 

AAA Electronics 
CALL 1 -(800)258-951 2 I 
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looking Back 

Sampling a century of Popular Scknce 



AP NOVEMBER 1967 

With service and interiors 
£k&0 like airliners, new trains 

YEARS AGO will slash time schedules 
at intermediate distances to woo you 
from the crowded roads and the air- 
ways. You've never experienced this 
kind of rail transit. These trains can 
whoosh from a dead stop to 125 mph 
in less than two minutes. Vibration 
and sway are low. The coaches are 
full of luxuries: soft carpeting, phone 
service, carry-on luggage racks, per- 
sonal seat lighting, curtained win- 
dows of tinted glass, hostesses, and 
taped music. 

Average speed? That depends. 
While the railroads involved will con- 



fine themselves to 100 to 110 mph in 
spurts, the Pertnsylvania averages 
close to 80 mph on the 226 miles be- 
tween New York and Washington — 20 
mph faster than standard trains. The 
New Haven plans to average 72 mph 
between Boston and New York; and 
Canadian National, 85 between Mon- 
treal and Toronto. 

That's just for now. The Pennsylva- 
nia's ultimate goal is a 115 mph aver- 
age, New York to Washington. Within 
two years a constant speed of 125 mph 
may be common; the designers are 
talking confidently of 150 mph by 
1970. Limiting factors now are 
roadbed and curves. The trains them- 
selves can do 160 without panting. 




This new high-speed train will travel at speeds of 
more than 1 00 mph. 



NOVEMBER 1942 

After this war is won, 
Americans should be able 
YEARS AGO to travel faster and live 
better than ever before. New discover- 




ies are emerging from greatly in- 
creased wartime research by almost 
every branch of industry. But, no field 
has more dramatic possibilities than 
that of transportation, and the great- 
est developments will come in the air. 

The cargo plane will be specially de- 
signed for its work: It will have a very 
high-lift factor, will have both nose 
and side hatches for loading cargo, 
and will have a relatively low landing 
speed to get into small airfields. 

Giant passenger planes are sure to 
come along. Some designs for a super- 
airliner complete with sun lounge, 

This aerial family "car" has retractable tricycle 
landing gear and high-lift flaps for steep takeoff s 
and landings on small fields. 



promenade deck, eight engines, and 
so on had even been publicized before 
the war. 

The family plane trade must depend 
for its real success on the development 
of a low-cost, completely safe airplane 
and the building of literally thousands 
of new airfields. Designs for the planes 
are in hand, most of them using tricy- 
cle or four-wheel landing gear and 
having collapsible wings. 

New super highways are being 
planned with landing facilities for pri- 
vate flyers. Flight strips will parallel 
the road where they follow the direc- 
tion of the prevailing wind. Gas sta- 
tions, with hangar space, will take 
care of the fuel needs of small planes 
as well as automobiles. 



1AA NOVEMBER 1892 

What we call a lead pencil 
■^F^F is really a graphite pencil. 
YEARS AGO During the reign of Queen 
Elizabeth, the graphite beds of Bor- 
rowdale in Cumberland, England, 
were discovered, and with them the 
material which was destined to stimu- 
late the rapid development of the pen- 
cil industry. 

The pencils made in England then 
were quite different from the present 
products. Graphite was sawed into 
small sticks and enclosed in wood. The 
Cumberland pencil was regarded as 



unsurpassed — distinguished by an ex- 
traordinary softness and delicacy in 
the drawing — and was extremely cost- 
ly. Since only the best and purest ma- 
terial was being used, this supply was 
exhausted in a relatively short time. 

Manufacturers began to pulverize 
the waste and to mix it with other ma- 
terials, to press the mass into hard 
cakes, and saw it up in the old way. 
But these pencils were not comparable 
with the old Cumberland brand. 

New graphite beds were then dis- 
covered in Bohemia, the product of 
which was still far inferior to that of 



Borrowdale. After some time, manufac- 
turers learned to purify the Bohemian 
graphite by a careful chemical process; 
toward the end of the last century both 
a French and German maker came up- 
on the idea of mixing purified graphite, 
finely ground, with moistened clay. 

The invention is useful in three 
ways: It made possible, through varia- 
tions in the proportion of the ingredi- 
ents, making pencils with different de- 
grees of hardness; it simplified the 
manufacturing process; and it made 
pencils so cheap that they became 
within the reach of all. 
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15 mg. "tar", 1.2 mg. nicotine av. per cigarette by FTC method. 



While other brands raise prices, DORAL announces that 
we are reducing our manufacturer's list price. At partici- 
pating outlets, you will enjoy a new everyday low price 
each time you buy DORAL, and save up to $2.60 on every 
carton and 26c on every pack when you buy without 
coupons.* That makes DORAL the everyday lowest- 
priced top ten brand in America. In fact, it's priced as low 
or lower than any other leading national branded savings 
cigarette! And with our special coupon promotions, you'll 
receive even greater value. So if you're a DORAL smoker 
already, thank you. If you're a smoker who hasn't tried 
DORAL, there's never been a better time. DORAL, the 
unbeatable combination of taste and value. 



I 



"Based on mfr.'s list price reduction. 



